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Erecting Shop Competition Award 


TH results of the erecting shop competition were highly 
satisfactory and proved beyond a shadow of doubt that 


the importance of this department of railroad shop work is 
july appreciated. It was also demonstrated that erecting 
shop men and those interested in this department are amply 


apable of expressing themselves regarding its needs and 
possibilities when the occasion demands. In all, ten con- 
tributions of merit were received. The first prize of $50 was 
warded to M. H. Westbrook, shop superintendent, Grand 
Trunk, Battle Creek, Mich., and the second prize of $25 
i H. C. Venter, general foreman locomotive shop, Southera 
Pacific, Sacramento, Cal. Practically all of the contribu- 


tims contained constructive suggestions but particular men- 
tin should be made of two articles in view of the evident 
time and care taken in their preparation. These two were 


submitted by Charles Raitt, Atchison, Topeka & Santa Fe, 
Prescott, Ariz., and S. P. Kennedy, Pittsburgh, Pa. It is 
roposed to publish Mr. Westbrook’s article in the August 
Railway Mechanical Engineer. Mr. Venter’s article and 
the others will be published in later issues so that interest 
ct will not be allowed to lag. Erecting shop 


n this subj 


en are to be congratulated upon the way in which they have 
ken hold of this competition and submitted information 
garding many labor-saving methods, jigs and devices which 
ill unquestionably speed up the work of this department. 


Shop Management Competition 


ECAUSE of the time limitations few members were able 

to take part in the discussion on “Shop Management 

Problems of Today” at the Mechanical Division meeting, 
hose who did, spoke right to the point. Many of 
followed the three-days’ proceedings critically 


It { 


those who 


elt that in some respects it marked the high spot 
the conference. Mr. Demarest’s remarks were par- 
larly appreciated: he paid little attention to the 


tors involved, but placed special emphasis 
mportance of the human element. It is 
sod to see the Mechanical Division taking up and 
the importance of management problems. It 
las hot given too much attention to standards and such de- 
ier entirely too little to those things which con- 
gement of men. This new development in the 
association should appeal with special force 
s of the Railway Mechanical Engineer, for it 
iis predecessors have consistently tried to develop and 
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‘ticularly in the mechanical department. How 
or foreman get the best results in dealing with 
lose under him? The principles of successful 
ave been emphasized time and time again in 
nerds intense production and industrial activity— 
‘mphasized so much that they have perhaps become more or 


“S trite and commonplace. But have they been .applied 
‘they should be? 
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The Railway Mechanical Engineer is deeply interested in 
this entire question because it believes that the best in- 
terests of the public, the men, the management and the in- 
vestors can only be secured when the men and the manage- 
ment co-operate heartily and enthusiastically to give the 
public the best and the most efficient service. Moreover, it 
does not believe that the interests of the men and the man- 
agement are so diverse that they cannot thus co-operate and 
that they must struggle continually one with the other—in- 
cidentally, to the loss of all of the factors involved, because 
friction spells inefficiency and waste, and one element in 
the combination cannot long profit at the expense of the 
others. 

We want to know practical ways in which the principles 
of successful management can be applied. What has been 
your experience? How in your opinion can a shop or gang 
be best managed—operated to secure the most complete and 
hearty co-operation from the men and with the least loss 
in friction or waste? What have you done to build up the 
morale of your gang or shop? How can you get the best 
results in dealing with the men under you? For the most 
practical and constructive articles on any phase of this 
question of making management more effective and effi- 
cient, received before September 15, 1923; we will give a first 
prize of $75 and a second prize of $50. There are no limi- 
tations as to the number of words; generally speaking we 
would suggest not more than 1,200, but the length of the 
article is unimportant as compared to the value of the prac- 
tical suggestions contained in it. Moreover, while we ap- 
preciate the use of good English, that is a secondary 
consideration; we shall be glad to edit the articles for pub- 
lication if the material is really worth while. Articles, other 
than those awarded prizes and which may be used, will be 
paid for at space rates. 


Combatting Corrosion of Steel Cars 


N its report on the standard car, the Committee on Car 
Construction has taken important action on the question 
of corrosion which, however, was scarcely mentioned in the 
discussion. The specifications state that “all steel plates 
\% in. or less in thickness, pressed parts made therefrom and 
channel side sills shall include a content of copper 
of not less than 0.20 per cent.” This would require 
the use of copper bearing steel in practically all 
of the members of the car body except the under- 
frame. Copper steel has been under test for some time 
and has shown much higher resistance to corrosion than or- 
dinary steel wherever it has been tried. The American So- 
ciety for Testing Materials has had various types of iron and 
steel exposed in Pittsburgh, Annapolis and Ft. Sheridan and 
has carefully studied the rate of corrosion in different ma- 
terials. In this test copper steel has shown the best results. 
Several instances of long life obtained from steel with a small 
percentage of copper were given in an article entitled “Re- 
ducing Corrosion in Steel Cars,” by J. J. Tatum. 
The use of a small content of copper to retard corrosion 
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has the advantage that it adds little to the cost of the equip- 
ment. It seems the most promising material available for 
reducing the enormous losses now suffered because of rapid 
rusting in steel cars. ‘The increase in the life of equipment 
that will be obtained by using copper steel can.only be deter- 
mined after it has been in service for several years. How- 
ever, the fact that the Car Construction Committee, which is 
representative of the most important railroads of the country, 
has specified this material indicates that the mechanical de- 
partment officers regard the experience already obtained as 
‘sufficiently convincing to justify the use of copper steel on a 
large scale. 


Locomotive Shop Schedule 


NE of the interesting features of this issue is the first 

installment of an article describing a new locomotive 
shop scheduling system now being ‘installed at the Silvis 
shops of the Chicago, Rock Island & Pacific. This system 
differs from most schedule systems in railroad shops in that 
it is intended to provide not only centralized control of pro- 
duction and a well-balanced shop organization but accurate 
data for cost control as well. Both of these factors are 
essential to efficient shop operation and it seems logical to 
combine them in a single system. ‘The new shop schedule at 
Silvis is similar in many respects to the combined schedule 
and cost systems used in many manufacturing plants and 
marks the most pretentious effort yet made along these lines 
in railroad shops. Its installation and the results accom- 
plished by it will be described in future issues of the Rail- 
way Mechanical Engineer. 


The Apprentice Question 


ONE of the high spots in the Mechanical Division meet- 

ing at Chicago was the individual paper by John Pur- 
cell of the Santa Fe, on training mechanical department 
apprentices, and the discussion which followed its presenta- 
tion. Is it not true that there has been entirely too much 
“buck passing” on this matter in the past? There has been 
no question, for instance, about the necessity for highly 
skilled mechanics on the railroads and in the industries. Ap- 
prenticeship, however, in some industries and on some 
railroads is more or less of a joke. Apprentice systems have 
been maintained but have been directed in a haphazard sort 
of way; in only a comparatively few cases have compre- 
hensive training systems been developed, carefully planned 
to meet the existing conditions and taking advantage of the 
best methods and practices which have been developed. Too 
many railroads have said, “Why should we go to a lot of 
extra expense and effort to develop skilled workers for other 
railroads and other industries?” In other words, they did 
not want to go into the proposition unless everybody else did 
the same thing. This, of course, is an extremely selfish point 
of view and is largely responsible for the great shortage of 
skilled labor in industry today. 

Fortunately, the shoe has begun to pinch so hard that 
there seems to be a more or less general movement toward 
the adoption of modern apprenticeship plans, such as advo- 
cated by the Santa Fe and a number of other progressive 
roads. The indications are that during the coming year we 
may expect a great advance in the application of the best 
modern apprenticeship methods on many roads. Mr. Pur- 
cell’s summing up of the results which have been obtained 
on the Santa Fe is well worth careful consideration and 
study on the part of all who are interested in this matter. 

The perennial question of special apprentices is once again 
coming to the forefront. Several roads are now taking on a 
considerable number of college graduates with the hope of 
giving them a practical training and welding them into the 
organization. A good share of the discussion of Mr. Pur- 
cell’s paper related to the use of college men by the rail- 
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roads. Regardless of the pros and cons of the discussion on 
this subject, it must not be forgotten that some of the 
strongest leaders in the development of the mechanical de. 
partments of the railroads of this country have been techyj. 
cally trained men; moreover, as the scope and responsibili. 
ties of the department have widened, the demand for gy 
men has been growing stronger and stronger. 


It may be profitable to find just what reactions the 4p. 
prentices themselves have toward the different methods oj 
training which are used.. After all, unless they themselves 
appreciate the efforts that are being made to train them an) 
take a real interest in their work, little in the way of fru. 
ful results can be expected. Is it not true, also, that fre- 
quently we assume that the boys are looking at things in, 
certain way, when as an actual fact their ideas are radically 
different from what may have been anticipated? Is it ny 
logical to suppose that a study of their frank reactions yi 
be very helpful in suggesting ways and means of makin 
the apprentice training methods more effective? It was fo 
these reasons that the Railway Mechanical Engineer |: 
month announced two competitions, to close September | 
1923. First and second prizes of $35 and $25 were offered 
for the best articles received from regular apprentices noy 
in service, these prizes to be awarded on the basis of the 
practical value of the observations or suggestions in their 
contributions. Another competition with first and_ second 
prizes of the same amounts was offered to college men who 
are now serving either as regular or special apprentices, for 
their comments on the opportunities which are being offere( 
to them by the railroads and how the railroads can make 
the best use of their services; these papers to be judged m 
the practical value of the suggestions and criticisms. While 
no limit is placed on the length of the contributions in thes 
competitions it is suggested that they contain not more than 
one thousand words. 


Enginehouse Crane Facilities 


ONE of the important features of enginehouse design tt- 

ferred to by the committee on that subject is the pro- 
vision of cranes for handling ‘increasingly heavy locomotive 
parts. If 21 out of 42 roads, as reported, use no mechanici| 
hoisting devices at all in enginehouses and only five of th 
total number use power trucks, the general need 
greater facilities for handling heavy driving wheel, 
rods, air compressors, etc., can be readily appreciatet 
Owing to relatively high first cost, overheard travel 
ing cranes are more or less limited to large tem 
inals handling heavy repairs and in these installation 
the recent tendency has been to segregate heavy repair wots 
at a few stalls or pits served by the traveling crane rather 
than have the crane extend over all the pits. Jib crant 
and mono-rail hoists have their respective fields of useful: 
ness. In the case of the latter, the rails should be laid out 
so that “spotting” a locomotive in order that the hoist mi) 
reach the required parts will be unnecessary. Experientt 
bears out the statement of the committee that “unwheelins 
hoists will prove economical where all drivers are to © 
dropped and work done on them.” Tractors are mention’ 
in the report, but the committee seems to have omitte 
reference to one of the most important time and labor-savilé 
devices recently adapted to enginehouse use—the pow’ 
crane truck. Storage battery trucks with power-operaltt 
radial lift arms have been installed for a sufficient period” 
many enginehouses throughout the country to demonstrat 
their great value in saving time and labor. They are us 
not only in removing and applying heavy locomotive ah 
but in transporting these parts about the enginehouse, mi 
chine shop and storehouse with a minimum of manual inher 
Air compressors, for example, can be applied with ease uslDs 
the radial lift arm as compared to chain falls and brute 
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These: trucks are now furnished with sufficient 


strength. 

apacity to lift parts weighing 3,000 Ib. or less 12 ft. above 
the floor, and the operating speed under full load is about 
400 ft. per min. In connection with power crane trucks 
an important adjunct is a smooth, hard floor in the engine- 
house and passageways to the machine shop and storehouse. 
[he trucks are powerful enough to negotiate rough floors, 
ut results are much more satisfactory with. smooth flooring. 


Mechanical Officers Have Most to Gain 


[X their addresses before the Mechanical Division conven- 
tio at Chicago, June 20 to 22, both W. B. Storey, pres- 
ident of the Atchison, Topeka & Santa Fe, and C. H. Mark- 
ham,.president of the Illinois Central, laid particular empha- 


is on the need that every officer take an active part in the 
ie railroads to bring about a better public under- 

the railroad problem. Mr. Markham, further- 
rred specifically to the fact that the extent to which 
probably be available for needed facilities, is 
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likely to depend on the extent to which such an understanding 
iseffected. In this respect the officers of no departments have 
a greater interest in effecting a satisfactory solution of the 
railroad problem, whereby the return on the capital invested in 
the railroads will be sufficient to restore their credit for liberal 


supplies of new capital, than those of the mechanical de- 
partment. Speaking of the railroads as a whole, probably 
no department is so generally under-supplied with facilities 
or has its much-needed appropriations stricken from the 
udget as frequently as does the mechanical department. 
And, contrary to the opinion quite frequently held by me- 
chanical department sufferers, this is not entirely due to a 
failure to appreciate the opportunities for the productive 
use of capital in this department, but is the result of neces- 
‘ity when the amount of capital obtainable will do no 
more than supply the equipment needed for direct use in 
satisfying the demands of the public. The officers of no 
lepartment, therefore, have a more direct interest in obtain- 
ng fair treatment for the railroads from the public, as it is 
mly through such treatment that the mechanical depart- 
ents are likely to be in a position to secure the appropria- 
tions much needed for reducing the cost of its operations. 


The Mechanical Division Meeting 


THE mechanical officers of the railroads have reason to 
be proud of the meeting which the Mechanical Division 


i the American Railway Association held last month in 
Liicago, ‘The three-day session was crowded with reports 
ald papers of exceptional interest and value and a record 


oi accomplishments was made which compares favorably 
with any previous convention. In this issue of the Railway 
Mechanical Engineer will be found a very complete report 
ithe proceedings. It deserves careful study because every 
man in the mechanical department will find in it many ideas 
that he can profitably apply in his daily work. It would be 
lutile to try to list the high spots of the meeting. Mechanical 
Work is so many-sided that each man must find them for 
‘limself. However, there are some rather unusual features 


‘the meeting which deserve special emphasis. 


THE EXECUTIVE’S VIEWPOINT 

Mod mn 
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lroads are enormous organizations spread over 
nd extremely complicated in operation. Some 
than 100,000 men and have monthly revenues 
fifty million dollars. The mind can scarcely 
nifications of such a system. Under the cir- 
is natural that there should be a tendency for 
oyees to acquire a local or departmental point 

addresses of Mr. Aishton, Mr. Atterbury, 
1 and Mr. Storey strike a note that has seldom 
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been sounded at previous conventions. They give a well- 
rounded presentation of the way in which the mechanical 
department officer can best function as a part of the great 
North American transportation system. 

It is interesting to notice the reiteration of the part rail- 
road men can take in molding an enlightened public opinion 
on the railroad question. Manufacturers and storekeepers 
have many points of contact with the people in their com- 
munities. Through Chambers of Commerce and another 
business organization, they make their influence felt. Rail- 
road men may well follow their example. No railroad officer 
should adopt the attitude that his company’s relations with 
the public can be handled entirely by the traffic department. 
There is a real message for the mechanical officer in the ap- 
peal of the executive for help in bringing about a better 
understanding of the railroad question. 


GETTING RESULTS FROM WuHaTt You HAvE 


The Mechanical Division of the American Railway Asso- 
ciation has sometimes been regarded primarily as a stand- 
ardizing organization. This is, of course, an important 
branch of its work but the primary function of the mechanical 
department officer is to operate the existing facilities with 
a maximum efficiency and economy. Probably more atten- 
tion was given to questions of this nature than at any 
previous convention. The discussion on increasing the 
mileage of locomotives and on the management of shops 
and repair tracks are examples of the good work which the 
Division can do in disseminating information regarding ap- 
proved methods. 


More ImMporTANT THAN MECHANICAL APPLIANCES 


The experience of the past few years has directed atten- 
tion very forcefully on the relations between the management 
and the employees, as was thoroughly indicated by the 
numerous references to the human element. The paper by 
Mr. Purcell and the discussion which followed its presenta- 
tion show how effective apprentice training courses, con- 
sistently carried on, can be in solving some of the most 
troublesome personnel problems that the railroads are fac- 
ing. Other phases of employee relations were discussed by 
General Atterbury, Mr. Demarest and Mr. Goodnow. One 
of the points that was emphasized particularly was the im- 
portance of the foreman and the necessity for training men 
in such positions. It would seem that the Mechanical 
Division might well carry on the good work which it has 
done this year on the personnel question by discussing next 
year the problem of selecting and training foremen. 


THE Car CONSTRUCTION REPORT 


The action of the Mechanical Division in voting to submit 
the report of the Car Construction Committee, embodying 
designs of standard box cars, to letter ballot no doubt marks 
one of the final steps toward the adoption of standard box 
cars. This movement was started before this country entered 
the war and the final design is the outcome of many years 
of careful study. The standard designs overcome many- of 
the objections that have been offered in the past. They 
provide a flexible construction which retains interchange- 
ability of parts but permits the use of any satisfactory alter- 
nates and allows considerable latitude in detail design. In 
its present form the standard car will probably prove satis- 
factory to the great majority of roads. The complete designs 
prepared by the committee are intended to give the best 
practical combination of maximum strength with minimum 
weight. Many of the details are new and it is probable that 
some changes will be found desirable when the cars are in 
actual service. On the whole, it would seem that the com- 
mittee has succeeded very well in developing a car that will 
give the minimum over-all operating cost and has avoided 
the disadvantages of standardization, though obtaining all its 
practical benefits. 














































































What Our Readers Think 











Influence of Copper on Corrosion 


of Steel 


Catcutta, India. 
To THE Epiror: 


The writer was interested to notice in a recent issue of the 
Railway Mechanical Engineer that American engineers were 
now frequently specifying that copper-bearing steel shall be 
used for roofs of rolling stock, and also for such parts of 
freight cars as come into contact with the lading. The 
publication of the results obtained from this policy would 
be of the greatest interest to railway engineers all over the 
world. 

The usual practice in the case of steel construction in 
India is to use steel paneling as follows:—16 S.W.G. 
(0.065 in. thick) for coaching or passenger stock and 12 
S.W.G. (0.109 in. thick) for freight or goods stock. Roof 
plates for goods stock are of steel 10 ft. 107% in. by 4 ft. 
53%4 in. by 2% lb. The plates are rolled from steel made 
by either the acid or basic open-hearth process. 

It is found that such paneling and sides to passenger 
vehicles may become completely corroded through in from 
three to ten years, the corrosion occurring in the region of the 
bottom ‘sills and also to a lesser extent along the moldings. 
The corrosion invariably occurs from the inside outwards 
and up to the present no means have been devised to stop 
this. 

It should be remembered in this connection that pas- 
senger stock in India is provided with lifting or dropping 
window sashes and shutters, while in some cases lifting wire 
gauze screens are also provided. These special arrangements 
are of course the outcome of local conditions and climate. 
Unfortunately their provision allows an easy ingress of 
water and damp to the inner sides of the paneling. Even 
in the dry seasons the trouble still exists through the ingress 
of water used for washing down the cars. With the fixed 
windows usual in most other countries, this trouble does not 
exist and the life of paneling is correspondingly increased. 

The existing tendency is to panel the sides with small 
size match-boarding, a practice found to be both convenient 
for repairs and economical in the saw mills. The main dis- 
advantage is that under the trying climatic conditions of this 
country, it is difficult to maintain the paintwork in first 
class condition owing to the multiplicity of joints in the 
match-boarding. 

With regard to freight cars in India, the whole of the 
modern stock is completely of steel construction. Very little 
trouble is experienced with the roofs, but corrosion takes 
place along the bottoms of the vertical panels, reducing 
their life to about ten years. 

In view of the immense importance of this subject of cor- 
rosion, the following points, which have been taken from a 
recent paper read by Sir Robert Hadfield before the In- 
stitution of Civil Engineers, London, may be of interest. 

The subject of the paper was the preparation and descrip- 
tion of various ferrous metals used in an elaborate research 
into the deterioration of structures exposed to sea action, 
including some general considerations on the subject of 
corrosion. ‘The paper is profusely illustrated with micro- 
photographs and contains information of great general in- 
terest to engineers. The results of the research are being 
awaited with great interest by engineers in England. 

Sir Robert Hadfield points out the probable importance 
of proper heat treatment of all ferrous alloys, even in the 
case of the wrought irons and low carbon steels, and the 
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data supplied in this connection alone is of considerable 
value. 

In the second portion of his paper, the author refers briefly 
to the current theories on corrosion, and then goes on to 
sre the position regarding the influence of copper on 
steel. 

Briefly, the position is that, although several investigations 
have been made on the subject, the fact that coppeér has 
some beneficial effect upon iron has not yet been fully sub- 
stantiated. D. M. Buck of Pittsburgh has come to the con- 
clusion from a long series of careful experiments that 0,25 
per cent of copper improves the resistant properties of steel 
to corrosion in air. Dr. S. L. Hoyt of Minneapolis has come 
to the conclusion that the best material for sheeting should 
contain 0.20-0.25 per cent of copper. Dr. Cushman of 
Washington as a result of special study on the subject con- 
siders that copper in small quantities has a tendency to re. 
duce corrosion in an acid atmosphere. On the other hand, 
he finds that under certain conditions, such as immersion 
in waters, either acidic or alkaline, the presence of copper 
appears to be either of no value or positively detrimental, 

Inspired very largely by these American investigations, the 
Germans carried out a similar research, extending even dur- 
ing the war period. Owing to the fact that the German 
ores contain small proportions of copper which occur in the 
manufactured steels, they had a special incentive for ar- 
riving at some conclusion in this connection. However, 
it was found that the effect of copper depended largely upon 
the conditions of exposure while in most cases its influence 
was uncertain. In certain other respects they found them- 
selves unable to confirm the results arrived at by other 
experimenters. 

In his summing up, Sir Robert Hadfield says“... 
it is considered from the investigation that the addition of 
copper to steel for the purpose of preventing or mitigating 
corrosion would not generally be advisable.” 

The position is undoubtedly obscure, but under certain 
conditions of atmospheric exposure, there would appear to be 
a general tendency towards crediting small admixtures of cop- 
per with some beneficial effect. For the enterprise of the 
American engineers who have done and are doing so much to 
unravel this difficult problem, English and other engineers 
will feel indebted and it is sincerely hoped that these ef- 
forts may be rewarded by a success commensurate with the 
time and money expended. 

R. C. Case, 
Indian State Railways. 


New Books 


Steam Power. By C. F. Hirshfield and T. C. Ulbricht, 474 pages, 
5% im. by 7% in., 252 illustrations, bound in cloth, Pub- 
lished by John Wiley & Sons, New York. 


The first edition of this book was printed in 1916. The 
second edition, now issued, has been revised carefully and 
considerable new matter included. It was written primarily 
as a text book for students in technical schools and being 
of an elementary character, will be found to be of particular 
value to operators of power plants and others who do no 
wish to go fully into details of theory or thermodynamics. 
No mathematics higher than elementary geometry are used 10 
the text and only a sufficient amount of physics to make the 
subject clear. Descriptions are given of condensing and not 
condensing reciprocating engines of various types, including 
simple, compound and una-flow. There are chapters 
valve gear, regulation, indicator and entropy diagrams 
Other subjects covered are turbines, condensers and auxiliary 
equipment. Steam boiler fuels and combustion are. also 
taken up. A few steam tables and a well-prepared index 
complete this short, but well-written book. 
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= | Tender Booster Increases Tonnage 31 Per Cent 
ur- 
nan 
the Delaware & Hudson Demonstrates Hauling Capacity of Consolidation 
be Locomotive Equipped with This Device 
er, 
0 
REMARKABLE demonstration of the ability of the locomotive and the booster a special train with flat cars 
emn- A M & L tender booster to increase the tonnage which a_ equipped for observation purposes was run on a parallel track 
her locomotive can haul was given on the Delaware & Hud- 
son on June 5. On that day a Consolidation locomotive 
x equipped with the booster took a train 31 per cent in excess 
. of of the standard rating up a 0.8 per cent grade nearly six miles 
Hing long. This heavy train was stopped on the grade and could 
t be started by the locomotive alone. When the booster was 
tain thrown in, the train began to move at once and was ac- 
) be celerated quickly to a speed of seven miles an hour. The 
‘0p booster used in the test is similar in general to the first de- 
the sign, which was described and illustrated in the Railway Age 
h to of July 22, 1922, page 145. 
eers The demonstration was conducted between Scoharie Junc- 
ef- tion and “Delason and was watched by about 60 representa- 
the tives of railroads and supply companies. The profile of the 
track on which the test train ran is shown in one of the draw- 
ings. It has a long grade of 0.8 per cent, compensated, from 
ys JX tower, about mile post 35.1, to mile post 29.5. The train 
consisted of a superheated Consolidation locomotive, No. 901, 
equipped with the M & L type B tender booster, the Delaware 
« Hudson dynamometer car and 35 loaded freight cars. The 
" total weight of the train, including the dynamometer car, was 
Sub- 2,260 actual tons, or 2,476 adjusted tons. The weights and The Test Train Pulling Up the Grade with the Train for Observers 
; dimensions of the locomotive are given in Table I. Beside It 
_ The demonstration run was made with the test train on the 
The fourth track, which has a very uniform grade. To give the alongside the locomotive. ‘The test train started at JX tower 
— spectators an opportunity to watch the performance of the and with the booster thrown in moved steadily up the grade 
rily 
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Profile of Track on Which the Test Run of the Tender Booster Was Made 
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at a speed of about 7}2 miles an hour. At about mile post 
33 the booster was thrown out and in three times while the 
locomotive was moving at about 8 miles an hour, to demon- 
strate the operation of the booster control mechanism. The 
train was stopped at mile post 30.26 at 11:01. Practically - Near the left end of the dynamometer record will be noted 
the entire train was standing on a 2 deg. 15 min. curve, the one point where the booster was cut out and again thrown in 

a The sharp falling off of the tractive force and the immediate 
decrease in speed are convincing evidence of the work done 


the booster engine and from a comparison with the gage on 
the locomotive boiler, no drop in pressure was perceptible 
The steam temperature was about 650 deg. on the locomotive 
and 610 deg. on the booster. 








TABLE I 
WeicHTs, DIMENSIONS AND Factors or Locomotive No. 901 

















aype I a civ ay ie a0 5819. oto 0 0 3 cic cue Consolidation 
agp EUENEE OGG GITONG. 2. ok ok ok sa ce w's e's cece 21% in. by. 30 in. 
NSS ES Re a ae a Oe Stephenson 
Weights in working order: 

reas gs dc. w.070.4 6.00 8 a¥E eects ceed 183,150 Ib. 
ret , c 'a wale 0 o.6b46 ete beewe 24,000 Ib. 

ND eee cars 5G cn hoe eeind 0 adce a's vive & 207,150 
ie sd Sea iesbaek sas tabenawees 157,067 
NS eSNG scien wanes opined biveds esa Ke 86 88,400 

Wheels, diameter outside tires: 

ae LT care areles Tisiais's: deh oo a esas abe os 57 in. 

NT era eo rsd ore pd'a on 6.0 04.00 Sae am cioeaese 30 in. 

EE se cls <n wise eeln dane, diane ada b00 ee C8008 36 in. 

Boiler: 

NE aa ols ana Meals (adap a id's bbws Ode ode oa Wooten 
I eos Digiareis wad o's Wa0:15,8 8 Oe 215 Ib. 
er COGN WEN ROMEO, ccc ccc occcsecececs 73 in. 

IE OE MEU is soe cc tics cccannseeeete 120% in. by 108 in. 

Tubes, number and diameter..... ec haces 210—2 in. 

Pittes, umber and diameter... ........ccccccscecs 30—5% in 
EE PE SUG MICO 50.0 cc ccc cece ter nssevanee 14 ft. 0 in 
Tt Te Wea iota e' ss WE.6-<.b le S's 0 wleisialsea.ek 620% 90.1 sq. ft 

Heating surfaces: 
eh oon s ae di0b.0 6/6 0 227 sq. ft 
EE ESO OE OE EE ee 2,116 sq. ft 
EN EO PEO OT Ee ee eee 2,343 sq. ft 
EIN no sect nics 6 020) 8'0.0'9 0 RA ree 471 sq. ft 
Comb. evaporative and superheating ............... 2,814 sq. ft. 
— R ] 

IN AAGNG oi wiachle ei a-4 Ge'00 o telsr0 edie) 6 6'6,0-0)0-8 00 66 0180 ble 6 ectangular ; j 
wie... ie 9.000 gal. The Booster Engine with Crank Case and Gear Covers Removed 
eI og aaa 01510 9 ie db U8 6.8 539 be 0.90'5,0 14 tons 

Rated tractive force, 85 per cent .... 42,100 , 
Cylinder horsepower (Cole) ....... 1,628 by the booster. The chart shows the tractive force of the 
Boiler horsepower (Cole) (est.) © ..... ccc ee ec eevee 1,655 


Ie t guatils Giicee 4°35 booster at a speed of about 7 miles an hour is about 10,000 lb. 
Boiler horsepower ~- cylinder horsepower, per cent.... 102 The construction of the booster differs little from the 
earlier design described in the previous article in the Railway 
Age. ‘The principal modification is in the size of the cylin- 
ders which are now 12 in. diameter by 10 in. stroke. The 
rated tractive force for the Type B design with 12 in. by 10 
in. cylinders, 70 per cent cut-off and 36-in. wheels, is as fol- 
lows: 185 Ib. steam pressure, 13,300 Ib.; 200 lb. steam pres- 








locomotive having just passed onto the tangent. With the 
booster cut out several attempts were made to start the train, 
but although the steam pressure was at the maximum, the 
main engines alone could not overcome the resistance at this 
point. When the booster was thrown in, the train imme- 
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0.8 COMPENSA TED GRADE 


A Section of the Dynamometer Chart of the Test Run 


diately started and accelerated to 7 miles per hour in about 
660 ft., this speed being maintained with little variation to 
the top of the grade. 

One of the illustrations is a reproduction of the dyna- 
mometer chart at this section of the run. It will be noted 
that the combined tractive force of the locomotive and the 
tender booster was over 50,000 lb. The locomotive was fired 
with a mixture of anthracite and bituminous coal and 
throughout the run the steam pressure remained quite uniform 
at about 210 Ib. A gage was connected to the steam chest of 


sure, 14,400 lb.; 210 lb. steam pressure, 15,100 Ib. The 
weight of the booster with its truck is 28,000 lb. 

The engine with its control and transmission is hung from 
a three-point suspension on the axles and is geared to the 
rear axle with a ratio of 2.25 to 1. The idler gear is car- 
ried in a cast-steel frame rotating about the engine shaft and 
is thrown into engagement with the gear on the axle by @ 
small steam cylinder. The gear on the main shaft and the 
idler gear are both 8 in. in diameter with 10 in. face while 
the driving gear on the axle is 18 in. in diameter, 10 in. face. 
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' The gears are enclosed in a separate compartment and run in 
git grease. ‘The clutch cylinder is separated from the main 

: ‘ame except at the point where it is supported, to prevent 
@ ce steam from heating the oil which lubricates the booster 
mechanisio. ‘The connecting rods, crossheads and bearings 
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a scoop on the bottom of the connecting rods which lubricates 
the crank bearings. 

No change has been made in the steam supply, which is 
taken from the main locomotive steam pipes and is controlled 
by an air-operated valve which is opened or closed by an air 
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Assembly Drawing of Truck Used with the M. & L. Booster 

ire lubricated by a splash system. A scoop is attached to the valve in the cab. To obtain the necessary, flexibility in the 


counterweight inside the crank case and as the engine re- 
volves, this throws oil into a pan from which it runs through 
pipes to the main bearings and the eccentric. There is also 





M. & L.. Type B Tender Booster 


steam connections between the engine and tender and also be- 
tween the tender frame and the booster, Barco joints are used. 
The steam line from the locomotive to the booster is 3-in. pipe 
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with a steam trap just ahead of the booster engine. For the 
exhaust, 312-in. pipe is used which is curved upward and ex- 
hausts into a vertical pipe through the tender tank. Plans 
are now being made to apply a feedwater heater to utilize the 
exhaust steam. 

One of the principal features of the M & L booster is the 
simple and positive control mechanism. As will be noted 
from the drawing, the steam from the locomotive passes to 
the clutch cylinder before it reaches the booster engine. The 
steam passages are so arranged that the gears must be in 
mesh before any considerable amount of steam can reach the 
booster cylinders. Since the clutch piston controls both the 
meshing of the gears and the admission of steam to the booster 
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center. The stresses in the side rods are low even at teh. 
tively high speed. The forces acting at the crank pin and the 
centrifugal force at 12 miles per hour cause a combined Stress 
of 5,132 Ib. per sq. in. At 60 miles an hour the maximyy 
stress due to centrifugal force alone is 9,100 Ib. As the loco. 
motive builder’s specifications for side rods call for materia] 
with a tensile strength of 90,000 lb. per sq. in. the factor of 
safety is ample. 

The M & L tender booster is intended for use in freight 
service and is especially valuable on divisions with short rl. 
ing grades. It makes it possible to increase the tonnage of 
freight trains without the expense of reducing grades 
strengthening rails and bridges and also eliminates the need 
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Plan and Sectional Elevations of Booster Engine and Control Mechanism 


cylinders, the successive operations in throwing the booster 
into action must necessarily take place in a definite sequence 
and for that reason the device can be engaged at any reason- 
able speed without danger of damaging the mechanism. 
When the steam supply to the booster is shut off, a spring 
on the upper side of the clutch piston throws the gears out 
of mesh. 

The truck to which the booster is applied is of the pedestal 
type with a cast steel frame with such modifications as were 
found desirable to facilitate the booster application. The 
wheels are 36 in. in diameter with centers 80 in. apart. 
Power is transmitted from the rear to the front axle by side 
rods mounted on cranks placed at a radius of 6 in. from the 

















for helper engines. Incidental benefits resulting from the 
use of the tender booster are reduced stresses on draft gear 
and equipment and more rapid acceleration. It also largely 
eliminates slipping and consequently reduces rail wear an 

tire wear. The Delaware & Hudson is planning to apply the 
tender booster to a considerable number of locomotives. The 
first to be equipped are Consolidation locomotives with 31,000 
Ib. tractive force, known in the railroad company’s designa- 
tion as Class E2. These locomotives are used in branch line 
service and by applying boosters the railroad will be able to 
increase tonnage on these lines and avoid a large expenditure 
for stronger bridges which would otherwise be necessary t0 
accomplish the same object. 
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Reducing the Corrosion in Steel Cars 


Steel Containing a Small Percentage of Copper Adopted to 
Prevent Rapid Deterioration 


nt By J. J. Tatum 


Superintendent Car Department, Baltimore & Ohio 


good condition—notwithstanding it did not receive the usual 
protection of frequent painting, as has more modern equip- 
ment—in 1917 a piece of it was taken from the car and sent 
to the laboratory for analysis. The chemical composition of 


a URING the period of government control of the rail- 
[) roads, the writer, as manager of the Car Repair Sec- 

tion of the Railroad Administration, had an unusual 

portunity for studying the condition of car equipment on 
je various railroads of this country. The observations 
made at that time proved conclusively that steel freight 
quipment built in recent years has been deteriorating very 
npidly due to corrosion. On the other hand, it is noticeable 


the sheet was found to be as follows: Carbon, very low; 
sulphur, .020 per cent; phosphorus, .034 per cent; man- 
ganese, none; copper, .54 per cent. 

The analysis of low carbon steel now generally used for 








\ 
| 
Fig. Box Car with Iron Superstructure, Built During the Civil War. The Metal, Although Unprotected, Shows Very Little Deterioration 

he 
s “# occasionally iron and steel sheets are found well pre- car work is approximately as follows: Carbon, .18 per cent; 
4 saved atter long periods of service. To determine the rea- sulphur, .045 per cent; phosphorus, .015-.035 per cent; 
“ for the ‘ference in the life of such material, some of manganese, .50 per cent; copper, none. It is interesting 
“ o Structure vyhich had shown high resistance to corrosion to compare these two analyses With the composition of the 
10 re a analyzed. _ copper-bearing steel which the Baltimore & Ohio is now 
sil oe the Mount Clare shops of the Baltimore & Ohio using in passenger and freight cars. This shows an analysis 
~ met considerable number of box cars with iron bodies as follows: Carbon, low; sulphur, .040 per cent; phosphorus, 
: a. lerframes. Some of these cars are still in .008 per cent; manganese, 38 per cent; copper, 25 per. cent. 
v mil 7 anc the original sheets in the bodies are well pre- Another instance of metal resisting corrosion during a long 
“ il in te n by the car illustrated in Fig. 1, which is period of exposure was found at Cumberland, Md. The 
me os s as shop car at the Mount Clare shops. Be- Baltimore & Ohio built a rolling mill at this point in 1870, 


| in the superstructure of this car was in such 
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which is still standing. Recently a material reclaiming plant 
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was established in this mill. The supports from the furnaces 
installed when the mill was originally placed in operation 
were intact and several of the furnace stacks still remained. 
One of the stacks was removed because of the necessity of 
It was thought 


locating a furnace in the space it occupied. 





Fig. 2—Corrosion Due to Rain Washing Through Coal Indicated by 
White Deposits on Side of Car and Under Hoppers 


at the time it would be necessary to build a new stack for 
the furnace being installed. When the old stack was re- 
moved, to our surprise it was found that the metal showed 
very little deterioration notwithstanding it had been erected, 
as nearly as could be established, about 50 years ago. 
There is a great deal of smoke from locomotives at Cum- 
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it gave far better service than stacks made from ordiny 
steel as now manufactured. 

A large portion of the side walls of the Cumberland yj. 
ing mill were covered with galvanized, corrugated shes: 
This metal was also in good condition, showing practically 
no deterioration. A piece was cut from one of the sheets an 
sent to the laboratory; it showed carbon, very low; sulphy 
.022 per cent; phosphorus, .092 per cent; manganese, none: 
copper, .35 per cent. 

Following the investigation further with a view to findiyy 
a metal most suitable for car construction which would sive 
longer life and would not deteriorate from corrosion 
rapidly as the metal which the Baltimore & Ohio had ben 
using, the action of the acids in coal was studied. A ste 
hopper car loaded with bituminous coal which had bey 
standing for some time is shown in Fig. 2. It will be note 
that a white coating has collected on the sides of the hopper 
sheets and there are white deposits on the track and ties 
left from the rain water after washing through the cul, 
These salt deposits were collected and sent to the chemical 
laboratory for analysis. ‘The investigation showed the &- 
posits to be sulphate of iron. Part of it was light green in 
color and crystallized; another pile was whitish, finer and 
had lost the water of crystallization. The deposits wer 
found to ‘contain free acid which would be very corrosive to 
steel sheets. | 

A piece of copper steel plate and a piece of ordinary 














Fig. 3—All-Steel Car after 12 Years’ Service, Weakened by Corrosion so That It Buckled at the Center 


berland and it would naturally be expected that the corrosive 
gases would affect the metal in the stack. In order to find 
the composition of this matetial which remained in such good 
condition, a piece was cut from the stack and sent to the 
laboratory. ‘The chemical composition was found to be as 
follows: carbon, .012 per cent; sulphur, .030 per cent; 
phosphorus, .177 per cent; manganese, .05 per cent; 
copper, .44 per cent. This stack was wrought iron; it was 
not as good a grade as the iron found in the old box car 
already mentioned, being higher in sulphur and very much 
higher in phosphorus; but even so, with .44 per cent copper, 


steel plate were immersed in a saturated solution of this salt. 


The result of this test was as follows: 
Coprer STEEL 


Weight of piece 
18.383 gms. 


Surface exposed 
6.094 sq. in. -01 


gms. = 


Piatn STEEI. i 
Surface exposed Amount dissolved Am — 4." 
6.750 sq. in. .0480 gms. .007 


Weight of piece 


26.928 gms. gms 


Further investigation of both freight and passenger ae 
ment showed that plates and structural shapes used In . 
construction of cars which were exposed to lading or atmo 
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phere were deteriorating very rapidly, requiring replacement 
in from 10 to 12 years. Figs. 3, 4 and 5 show all-steel coal 


and coke cars which were built in 1911. The steel in the 
sides and floors of these cars had deteriorated to such an 

















Figs. 4 and 5—Steel Cars with Sides so Weakened by Corrosion 
That They Will Not Hold Lading 


extent that they would not hold the lading and did not have 
sufficient strength to withstand the stresses imposed in 
service, making it necessary to rebuild the cars entirely. The 
only parts which could be reclaimed were the center sills, 





Fig. 

bolsters lined floor supports and, in some instances, the 
= Su d short draft sills from the bolsters to the end 
° m ion to the draft gear, air brakes and trucks. The 
“tViceab.c parts of the cars which could be used in rebuild- 
pA are wn in Fig. 6. The center sills were reinforced 
‘nd the superstructure re-erected, the finished car being 
shown ig, od 

Copp aring steel was used in rebuilding these cars 
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and it is expected that this material will give much longer 
service than was obtained from the ordinary steel which 
was originally used. Exhibit A shows the chemical and 
physical properties of copper-steel sheets required by the 
Baltimore & Ohio. specifications. It is felt that the investi- 
gation outlined above is conclusive and convincing evidence 
that steel with a small content of copper will give much 
longer life in car equipment. 


Exhibit A 


Specifications for Copper-Bearing 
Miscellaneous Sheets and Structural Steel 


1. Scope—This specification takes effect from date, superseding 
all specifications for this material, and covers material used in coal 
car construction, passenger car roofs, and other purposes for which 
its use has been approved by the general superintendent of motive 
power. 


MANUFACTURE 
2. Process—The steel shall be made by the openhearth process. 


CHEMICAL PROPERTIES AND TESTS 


3. Chemical Composition—(a) The steel shall conform to the 
following requirements as to chemical composition: 


PRORUROCEE S10t OVET sc .2:0.5c0nscese gsr eaeeus 0.05 per cent 
ee Ge GNU 6. ssn sewn wie ove 0's 4d CR RE 0.05 per cent 
eS ee a | ae ee Ee pro e ar 0.20 per cent 


Ladle Analysis (b) Analysis made from the test ingot made by 
the manufacturer shall conform to the requirements in Section 3-A. 

Check Analysis (c) Analysis made by the purchaser from drill- 
ings shall conform to the requirements in Section 3-A. 


PHYSICAL PROPERTIES AND TESTS 


4. Tensile Tests—(a) The material shall conform to the fol- 
lowing requirements: 


Tensile strength, 1b; er 06: i.s cscs cciaasees 50,000-65,000 
po a a a Se ee ere 0.5 tens. str. 
Elongation in 8 in. min. per cent.............. 1,500,000 — tens. str. 


(b) The yield point shall be determined by the drop of the 
ceam of the testing machine. 

5. Modifications—(a) For material over % in. in thickness, a 
deduction of 1 from the percentage of elongation specified in 4-A 
shall be made for each increase of % in. thickness above % in. to 
a minimum of 18 per cent. 
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6—All That was Worth Saving from a Hopper Car, Built in 1911 


(b) For material under 5/16 in. in thickness, a deduction of 2.5 
from the percentage of elongation in 8 in. specified in Section 4-A 
shall be made for each 1/16 in. decrease in thickness below 5/16 in. 

6. Bend Test—(a) The test specimen shall be bent cold 180 deg. 
without cracking on the outside of the bent portion as follows: 
For material % in. or under in thickness, flat.on itself; for material 
over % in. to and including 1% in. thickness around a pin the . 
diameter of which is equal to the thickness of the specimen; and 
for material over 1%4 in. in thickness, around a pin the diameter 
of which is equal to twice the thickness of the specimen. 
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7.. Test Specimens.—(a) Tension and bend test specimens shall 
be taken from the finished rolled material. 

(b) Tension and bend test specimens shall be of the full thick- 
ness of material as rolled and may be machined to the form and 
dimensions shown in Fig. 8, or with both edges parallel. 
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(d) When ordered in thickness. The thickness of each plate 
shall not vary more than 0.01 in. under that ordered. 


WoRKMANSHIP AND FINISH 


10. (a) All material must be straight and smooth and those 





TABLE 


—S> 


NO. 1 


Permissible excess it: average weights 
ter square fcot of plates, for widths given, expressed in percentages of nominal weights 





48 to 60 60 to 72 72 to 84 
Ordered thickness Under in. in. in. 
inches 18 in exclusive exclusive exclusive 
NM areas 5 Snn'e 9 o's: tee 10 12 14 
% to fe, exclusive ........... 8 9 10 12 
tw to %, exclusive ........... 7 8 9 10 
%z to fs, exclusive ........... 6 7 8 9 
ts to %, exclusive ........... 6 7 8 
H% to ye, exclusive ........... 4.5 5 6 7 
ve to %, exclusive ........... 4 4.5 5 6 
¥% to $%, exclusive ........... 3.5 4 4.5 5 
% to 3%, exclusive ........... 3 3.5 4 4.5 
ee 60-3, exclusive ........ “Re 2.5 3 3.5 4 
I as sts woe $09.08 2.5 2.5 3 3.5 





~ 


84to96 96 to 108 108 to120 120 to 132 


in. in. in. in. 132in.or Ordered thickness 
exclusive exclusive exclusive exclusive over inches 
Under %&. 
ae ¥% to ys, exclusive, 
12 se aye ava we fs to 1%, exclusive, 
10 12 14 16 19 Y% to fs, exclusive 
9 10 12 14 17 fs to %, exclusive. 
8 9 10 12 15 ¥% to ys, exclusive, 
3 8 9 10 13 Ys to %, exclusive, 
6 7 8 9 11 Y% to %, exclusive, 
5 6 7 8 9 % to %, exclusive, 
4.5 5 6 7 8 ¥% to 1, exclusive, 
4 4.5 5 6 7 1 or over. 





8. Number of Tests—(a) A tension and one bend test shall be 
made from each melt for each thickness of plate material and from 
one of the largest and one of the smallest sections of structural 
material rolled. If one test specimen shows defective machining 
or develops flaws, it may be discarded and another specimen sub- 
stituted. 

(b) If the percentage of elongation of any tension test specimen 
is less than that specified in Secton 4-A and the fracture is outside 
the middle third of the gage length, as indicated by the scribe 
scratches marked on the specimen before testing, a re-test shall be 
allowed. 


PERMISSIBLE VARIATIONS IN WEIGHT AND THICKNESS 


9: (a) The thickness of each plate shall not vary more than 
.01 in. under that ordered. The overweight of each lot in each 
shipment shall not exceed the amount shown in the following: 

(b) The cross-section or weight of each piece of steel shall not 
vary more than 2.5 per cent from that specified, except in the case 
of sheared plates, which shall be covered by the following per- 
missible variations. One cubic inch of rolled steel is assumed to 
weigh 0.2833 Ib. 

(c) When ordered to weight per square foot. The weight of 
each lot in each shipment shall not vary from the weight ordered 
more than the amount given in Table 1. 





which are buckled and have irregular surfaces will be rejected. 
(b) The finished material shall be free from injurious defects 
and shall have a workmanlike finish. 


Tue GaLvEsToN CAUSEWAY CONSTRUCTION COMPANY, Galves- 
ton, Tex., formerly Larkin & Sangster, Inc., and its surety, 
the United States Fidelity & Guarantee Company, must pay 
the Galveston, Harrisburg & San Antonio, and other ail- 
roads, $652,626 for excess cost of the causeway connecting 
Galveston with the mainland of Texas. This is in accordance 
with the decision of the District court and of the Court 
of Appeals which the United States Supreme Court sus- 
tained on April 30; a writ of certiorari was denied. The 
contractor having become insolvent and unable to proceed 
with the work, it was taken over and completed by the rail- 
roads. Their claim was for the damage sustained by the 


contractor’s breach, being the difference between the contract 
price and the amount they had been compelled to pay to 
complete the contract. 








Fig. 7—Hopper Car Rebuilt with Stee! Containing Copper, Which 





Is Expected to Give Much Longer Service than Ordinary Steel 











U 


of the 
give ¢ 
made 
is the 









a $6 a 











|_ocomotive Scheduling at the Silvis Shops 


New Schedule System Is Designed to Provide Centralized Control of 


Production and Accurate Cost Data 


By L. C. Bowes*, H. K. Robinson} and G. F. Sandstromt 


NUSUAL interest attaches to the new locomotive 
U scheduling system now being installed at the Silvis 

shops of the Chicago, Rock Island & Pacific because 
of the complete centralized control which it is designed to 
give of all shop activities. Accurate cost data will also be 
made readily available. The most vital part of the system 
is the master schedule board, made in two sections, each of 


MASTER SCHET 


performed. In the event there is danger of not meeting the 
scheduled dates, the buff ticket is replaced by a red ticket 
which signal can be seen by all concerned, calling for im- 
mediate action. 

Thus it can be seen by reading the left-hand section of the 
board actual progress and the extent of same is indicated 
by the length of the green ticketed line under the respective 





Fig. 1—First Section of Master Schedule Board Which Visualizes Forcefully the Progress of Work Through the Shop 


which relates to half of the operations involved in re- 
pairing a locomotive. Referring to Fig. 1 which shows the 
first section of the master schedule board, it will be noticed 
that this is a three-dimension board.. Under the caption 
“Operations” down the center of the board are listed unit 
operations on locomotives passing through the shops for gen- 
eral overhauling and repairs. Horizontally to the left and 
vertically under the scheduled locomotive number a signal 
ticket is placed signifying that the respective locomotives are 
‘0 receive work. . Horizontally to the right from this signal 
ticket and under the proper scheduled date, tickets are 





placed signifying the start and finish of each operation. 

To further visualize the work, a color scheme has been 
used. hen a locomotive is first placed on the schedule 
board, buff signal ticket is inserted. As the respective 
unit operations are completed, the buff ticket is replaced 
by a green ticket indicating that these operations have been 
hl 
“Prodi 1 Engineer, C. R. I. & P. 

T Speci countant, C. R. I. & P. 


TIndus 


Engineer, Roberts-Pettijohn-Wood Corporation 


locomotives, and the danger points are glaringly shown by 
the contrasting splashes of red. Another important feature 
of this method of visualizing activities is the possibility of 
readily and accurately performing the daily loading of the 
shop by reading vertically under the calendar dates on the 
right-hand section of the board. 

The outstanding advantage of the mechanical construc- 
tion of these boards is the allowance for complete flexibility 
which, as is well known, is a very desirable feature. The 
unit operations are shown on printed tickets which can be 
readily regrouped as analysis may warrant. Also the 
calendar dates are on printed tickets which provide for a 
continuous rotation from one month to the next of all 
scheduled operations. Further, locomotive numbers, signals 
and indications for scheduled work are printed on removable 
tickets which provide for the quick change of signals against 
operations, and the moving forward and backward of the 
tickets against scheduled work in the calendar section. This 
provides for perpetual and easy-going schedule endeavor 
in that as soon as locomotive work reports are received and 
analyzed, the necessary operations are placed on the schedule 
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board and this locomotive automatically takes its place in 
the program. As soon as the locomotive is O, K. to 
despatch, the schedule board is cleared of all tickets per- 
. taining to that locomotive. 

A complete list of the operations listed on the first sec- 
tion of the master schedule board, which is shown in Fig. 1, 
is as follows: Inspection, boiler inspected, stripping, engine 
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Fig. 2—Sectional or Departmental Schedule Board 


blocked, units removed, ‘cylinders and valves, tender trucks, 
tender frames, flue sheets, side sheets, door sheets, crown 
sheets, firebox, flues, boiler O. K. for test, dry pipe and 


Fig. 3—Booths Containing Despatch Boards Are. Located at 
Strategic Points 


throttle, wheels and trailers, frames and braces, boiler tested 
O. K., boxes, spring rigging, guides, crosshead, piston, valves 
(slide or piston), superheater units, tank, cab and’ running 
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boards... The second section (not shown) of the Master 
schedule board’ is exactly the same in design as the firy 
section, but contains an entirely different list of operations 
to complete the work on a locomotive. These operations are 
indicated as follows: Engine trucks, engine wheels, motion 
work, air pumps, lagging, steam and crosshead pipes, gages 
and cab fittings, lubricators, injectors, safety valves, shoes 
and wedges, rods, grates, smokebox, ash pans, valve setting, 
air brakes, jacket and pipe, brake rigging, breaking in, final 
inspection and O. K. to despatch. 


Sectional Schedule Boards 


Supporting the main schedule board are a number of sec- 
tional or departmental boards, one of which is shown in 
Fig. 2. These boards are so arranged as to visualize the 
loading of the production-of-work centers against the 
calendar. A production center is any group of machines, 


bench, floor space or pit which is logically or practically as- 
signed and confined to certain particular and specified activi- 
ties. The mechanical construction and flexibility of these 
boards are the same as the master board and they provide 


Fig. 4—Close-Up View of Despatch Board in Booth 


for perpetual scheduling and are limited to an actual 15-day 
loading. 

Supporting the sectional schedule boards are a number of 
booths (Fig. 3) in which are placed the despatch boards, 
shown in more detail in Fig. 4. These despatch boards are 
a series of pockets in which are placed the production or work 
cards. Each pocket is numbered to correspond to the pro 
duction center on the sectional schedule board and the pro- 
duction cards therein are written against the schedule work 
as reflected on the sectional schedule board. This production 
card is the last connecting link between the workmen and 
schedule inasmuch as it is necessary for each workman to 
present himself to his assigned booth, call his center number 
and receive the production cards which constitute his m- 
structions for doing work. Each booth is in charge of 4 
despatcher who is in constant attendance in the booth. _ 

(Forthcoming articles will explain in detail the function 
and routine of operations which are designed to maintain 
control of production and provide accurate data for cost 
control.—EDITor. ) 


For Srverat Years efforts have been made to draw up a code 
for the welding of unfired pressure vessels. Opinions of re 
best welding experts were not in agreement on many essentia 
points. Fundamental scientific knowledge, based on test oe: 
was not available. The American Bureau of Welding (Rese 
Department of the American Welding Society), has complet 
a series of tests on some fifty tanks. The program involved an 
expenditure of over $15,000. The test data, analysis of samé, 
conclusions and recommendations to the Boiler Code Come 
of the A. S. M. E. have been compiled in a report, copies 0 
which may be obtained from the American Welding Socielf 
33 West Thirty-ninth street, New York, at $1.50 to membcrs an 
$5 to non-members. 
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Morning 


Mechanical Division Meeting at First Session om Wednesda 


Proceedings of Mechanical Division Meeting 





Large and Enthusiastic Conference with Constructive 


Program Designed to 


Help Meet Increasing 


Traffic Demands 


HE 1923 ANNUAL MEETING of the Mechanical Divi- 

sion, American Railway Association, was held at 

Orchestra Hall, Chicago, Wednesday, Thursday and 
Friday, June 20, 21 and 22, 1923. 

The meetings were opened and called to order at 10:00 
A. M. on the first day and 9:30 A. M. on the other two days. 
The three afternoon sessions convened at 2:00 P. M. The 
first floor of the Orchestra Hall was reserved exclusively for 
railroad representatives and members of the Division, visitors 
being permitted to occupy the balcony. Registration was in 
the lobby by special registration clerks. 


Chairman Coleman’s Opening Remarks 


We are all very sorry that the railway conditions, after 
the experience we have had during the past year, did not 
justify a regular convention this year, but I sincerely hope 





J. Coleman 


that next year will offer a greater opportunity for a real 
convention. The Railway Supply Manufacturers’ Associa- 
tion is very much disappointed at the postponement of your 
convention but is earnestly looking forward to offering you 
an exhibit next year showing many improvements in ma- 
chinery and devices. 

The program for this business meeting is somewhat dif- 


ferent from former programs of the meetings of the Me- 
chanical Division. We have here representatives of the ex- 
ecutives of the American Railway Association who will ad- 
dress you; also two gentlemen who represent two of the larg- 


st manufacturers of railway equipment—both of these gen- 


tlemen are outstanding figures in their respective lines and 
the papers they will offer you will be of great benefit to this 
association. 

I want to congratulate you on this splendid attendance 
representing the mechanical genius of the railways all over 
this continent—men interested in the building, maintaining 
and operation of railway equipment. It shows the hearty co- 
operation among you men who are responsible in your par- 
ticular line for the maintenance of railway equipment. It 
also is a compliment to the executives of the various railways 
of this country who encourage this co-operation and your at- 
tending meetings—your visits to railway shops and exchang- 
ing ideas with men holding similar positions, from the fore- 
men, master car builders and general superintendents of 
motive power. These are the men who are responsible for the 
expenditure of a large percentage of the earnings of each rail- 
way in the maintenance, operation, design and building of 
railway equipment. These men are spenders of money, and 
in a way not earners because the earnings come from traffic 
solicited through channels of the traffic department; but you 
are responsible for the condition of the equipment for the 
movement of all transportation on the railways and the 
earnings depend entirely on the condition of your equipment. 

There has been some reflection and some criticism on the 
operation of the railways through various channels—in legis- 
latures and other organizations which are not familiar with 
the inside workings of railways, especially in the mechanical 
department. 

The papers that will be presented and the reports of the 
various committees will he most interesting, and I sincerely 
hope that every man from all parts of this broad country— 
both United States and Canada—will give an expression to 
the chairmen of the various committees of their experiences 
in operation and maintenance of equipment. Some railways 
have to operate under most extreme climatic conditions dur- 
ing the winter months; others have an opportunity of operat- 
ing under most favorable conditions, and the experience of 
all is necessary for the guidance of the chairmen of the 
various committees to prepare reports that will be educational 

and of benefit for the standardizing and operation of equip- 
ment all over this country. 


Economy and Efficiency 


The slogan of this organization is “Economy and effi- 
ciency.” What you have been striving to do, and what has 
been done since the close of the great war, in trying to re- 
habilitate the railways after the experience you have had, 
clearly demonstrates I think in the minds of all, and in the 
minds of your executives, that the policy of this organization 
has been and always will be a progressive and construc- 
tive one. 
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Appreciation for the Mechanical Department’ 
Remarkable Record Has Been Made in Spite of Most 


Serious Difficulties and Handicaps 


By W. W. Atterbury 
Vice-President, Pennsylvania Railroad System 


ET ME SAY at the outset that the Mechanical Division— 
the men responsible for the condition of cars and loco- 
motives with which to move the country’s freight— 

cannot be given too much credit for what they have ac- 
complished in recent years in the face of almost:insurmount- 
able difficulties. 

Frankly, I do not think that railroad men in general, 
much less the public, have an adequate conception of the 
handicaps which the motive power 
men have overcome. I cannot begin 
to summarize in a letter what the 
past eight or ten years have meant 
in difficulties, disappointments, hard 
work, and determination in the me- 
chanical departments of the rail- 
roads. I know of no finer tribute to 
their zeal and energetic devotion to 
the public service than the reports 
which are now coming from the Car 
Service Division in Washington. 
Only a few days ago a batch of 
newspaper clippings were placed on 
my desk, with headlines something 
like this: ‘Rail Motive Power in 
Record Condition—Greatest Number 
of Serviceable Locomotives Available 
in History of Transportation.” 


Labor Problem 
Greatest Difficulty 


These, of course, do not begin to 
tell the story as we know it. We 
who do know it, however, can read 
between the lines not only congratu- 
lations to the mechanical men, but 
also a guarantee that no matter how 
much more remains to be done, these 
men will get it done. 

What happened to the mechanical forces during and since 
the war is familiar to those directly in charge. The labor 
problem was, beyond question, and in some respects it is 
today, the greatest difficulty. Even prior to the war most of 
us did not have sufficient funds with which to make neces- 
sary improvements. Most of us have not had sufficient funds 
since then. That condition, however, was aggravated by 
much more serious developments in the relationship between 
managements and employees on all railroads in the country. 


Anti-Railroad Propaganda 


The scale of rates of wages built up through years of prac- 
tical experience was shattered, piece-work was abolished, 
classification of mechanical work in the shops was rearranged 
on an unsound basis, featherbed jobs were forced upon us, 
and overtime and pay for time not worked at all added to 
already mounting costs of production. On top of that came 
outside dictation as to methods and practices and pay and 
every conceivable thing to make the work in the motive power 

“Vice-President Atterbury was unable to attend the convention, but sent 


this message through President Aishton, of the American Railway Associa- 
tion. 








W. W. Atterbury 
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department an exceedingly thankless and an altogether un- 
satisfactory job. 


Much Accomplished Under Difficulties 


I mention these things merely to emphasize my own real- 
ization of what the Mechanical Division men have encoun- 
tered, in contrast to what they have, nevertheless, ac- 
complished. In expressing the appreciation that I believe 
is their due, I might also refer to 
another handicap which is still upon 
us. In the past five or six years the 
railroads have been subject to a 
constant attack of anti-railroad pro- 
paganda, fostered in large part by 
representatives of railroad em- 
ployees—of employees especially in 
the mechanical department. The re- 
sult has been two-fold: It has not 
only affected the morale of the men 
themselves, but also has resulted in 
a flood of restrictive measures which 
have seriously affected the output of 
the shops. 


Transportation Program 
of the A. R.A. 


When you consider all these dif- 
ficulties on the one hand, and on the 
other the remarkable progress that 
has been made since the war, in 
spite of extraordinarily heavy busi- 
ness and the coal and railroad 
strikes, I am frank to say that 
every mechanical man should now 
be a confirmed optimist. The pro- 
gram of adequate transportation 
which the American Railway Asso- 
ciation has laid out should give them 
no pause. Of course, to carry it out requires practically 
one hundred per cent performance on their part, but if they 
put as much energy into it—under the better present condi- 
tions than they have had for many years—as they put into 
their jobs during and since the war, it ought to be for them a 
comparatively simple task. Therefore, I do not hesitate to 
add that the carrying out of that program depends more 
upon them than any other branch of the service. 


Employee Representation 


As to the general situation, you, of course, know my atti- 
tude as to the proper relation between railroad management 
and railroad employees. The policy of dealing directly with 
our employees through their own employee representatives is 
no longer an experiment with us. It is a working success. 
In the past few days that policy has been extended even to 
the adjustment of piece-work prices by conferences equally 
representative of management and employees, with two-thirds 
vote deciding any issue. I believe that if the railroads can 
get their relations with their employees on the basis of facts, 


fair play, and faith in each other, a great deal of our troubles 
will end. 
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The Work of the Mechanical Department 


Committee Work Reviewed—Mechanical Department an 
Essential Cog in the Transportation Machine 


By W. B. Storey 


President, Atchison, Topeka & Santa Fe, and Member Board of Directors of the A. R. A. 


ciation asked me to make some remarks here today Then there are the inactive committees, if I may so style 


W HEN THE PRESIDENT of the American Railway Asso-  solutely essential to the every day handling of interchange. 


he said: “You must remember, Storey, the Me- them, viz., Autogenous and Electric Welding, Feed Water 
chanical Division is your baby.” Rather a good-sized baby, Heaters for Locomotives, Mechanical Stokers, and Electric 
and possibly some of you may wish to know why it is my Rolling Stock. While the work of these committees may be 


classed as not of first importance so far as interchange of 


baby. — , 

When the reorganization was effected by which the various cars is concerned, it is highly important from an economic 
associations connected with railroads were brought under point of view and much could be accomplished if this work 
one control—that is, the American was actively pushed. The cost of 


Railway Association—it was de- 
cided that a member of the board 
of directors of the American 
Railway Association should be 


assigned to each division. For in- 
stance, one of the directors is 
assigned to keep in touch with the 


work of the Claims Division; an- 
other one, the Engineering Division; 
I was assigned to the Mechanical 
Division. 

As a consequence I have attended 
practically all of the meetings of the 
General Committee and have fa- 
miliarized myself with the work that 
has been done by the Mechanical 
Division during the time I have been 
assigned to that work and therefrom 
I have drawn certain conclusions, 
and I am going to submit them to 
you today 

For many years you comprised 
two organizations—the Master Car 
Builders’ and the Master Me- 
chanics’, Most of the motive power 
officials were members of both asso- 
cations. When the reorganization 
took place, by which the Mechanical : 





the committee work should not be 
heavy and much can be accom- 
plished for the common good. 


Common Experimental 
Laboratory Needed 


There is one committee that can 
hardly do much until the railroads 
as a whole are willing to support a 
physical laboratory; viz., Locomo- 
tive Design and Construction. There 
is no question as to the importance 
of these subjects to the different 
railroads, but each individual rail- 
road has thus far worked out its own 
problems and has been compelled 
to do its own experimenting. There 
is, of course, not the need for stand- 
ardization as in the case of cars, 
because locomotives do not pass 
from one road to another; but if an 
experimental plant could be sup- 
ported by the railroads as a whole, 
I feel that great good could be ac- 
complished by this committee. 

There is another committee that 
may be of some value, but it has a 
subject that is hard to standardize. 


W. B. Storey 


Division was formed, many of you felt that the passing of the I speak of Scheduling of Equipment Through Repair Shops. 


old organizations meant the end of the work in which you had Such studies must be made by each road and must hinge on 
= become so interested, and you accepted the new order of the design and capacity of each shop. 

tings with some question as to whether it would really fill ‘ 

the place so long held by the original bodies—and with Follow-up Work Essential 

some it has been hard to feel as much interested in the It is my feeling that to place the Mechanical Division 
present plan as in the old. One of the tasks before you, where it belongs, live energetic work must be done by prac- 
therefore, is to restore the morale which actuated you so tically all our committees. We have been going through a 


strongly in the old days. 


transition period and, with the many problems facing us 
when the roads came back to us, with our shopmen’s strike, 


V le i i : 
aluable Work Accomplished by Some Committees with our heavy business one year and our famine the next, 


There s, of course, no question as to the work that is we have all been so busy taking care of the immediate 
veing accomplished by some committees, but there are many problems confronting us and we have been so circumscribed 
directions in which nothing is being done. Let us, therefore, by the orders for economy, which means on many roads the 
take a quick review of your various committees. Those that cessation of expenditures, that we have not been able to take 
‘re on the list of what I might call active committees are the that larger view necessary to a proper understanding of 
Arbitrat n, Prices for Labor and Materials, Car Con- where the real economics can be found. I say to you, gentle- 
struction, Couplers and Draft Gear, Brakes and Brake men, that the real economies are in the results of your com- 


Equipm t, Train Brake and Signal Equipment, Wheels, mittee work, but this work must be systematically planned 
Loadin ; Rules, Safety Appliances, Locomotive and Car and advanced. It does not answer simply to appoint a com- 
Lighting, and finally the special committee on Tank Cars. mittee and say, “Now that question is settled.” The plan 
All these committees are very much alive and doing very must be systematically followed up, and you must have an 
valuable work—I might say, that this is work which is ab- organization that will so manage that chairmen of committees 
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that do not produce will be replaced by those who will get 
results; and members of committees who do not take any 
interest in their subject will be replaced by those who will 
work. In this way only will you prevent dry rot creeping 
into the Mechanical Division. 


Mechanical Officers Carry Heavy Responsibilities 


I think you all recognize the tremendously important part 
you play in the general plan of railroad transportation, but I 
sometimes doubt if our executives, as a class, realize it. On 
the Santa Fe Railroad last year practically 30 per cent of 
our entire expenditure for the year went to maintenance of 
equipment—or nearly one-third of the entire expenditures of 
the road. The proportions on one road are representative 
of the country as a whole, and you can thus see what a 
tremendous responsibility rests on you. It is because of this 
large interest that lies in the mechanical end of our work 
that the Santa Fe for one is ready to back any program 
that makes for economy. I therefore ask you to take your- 
selves seriously and to strive to make the Mechanical Division 
the live force that it should be. 


Mechanical Department Should Work Smoothly 
with Other Cogs in the Transportation Machine 


Next, I wish to say a few words to the younger men here 
today—the older officers know of what I am about to speak, 
but the younger officers may not have had the subject 
brought to their attention. I refer to the relation between 
the mechanical department of your road and the balance of 
the working forces. Too often we have the feeling that the 
mechanical department is so far removed from the public 
that we have no interest in the relations with that great 
and powerful force, public opinion. First, however, we 
must realize that we are an essential part of the transporta- 
tion machine; that while we may be only a cog in that ma- 
chine, we are such an important cog that the machine would 
be worthless without us—and, as a cog works with other 
cogs, so must we of the mechanical departments work with 
the operating and maintenance-of-way departments. We 
must take an interest in the work of others—in other words, 
we must have team work—so that all departments will work 
together for the good of the whole. You of course have most 
intimate relations with the transportation department, be- 
cause it lays at your doors all delays to trains due to failure 
of equipment, and you are compelled to spend much time in 
telling why. The transportation department is another cog, 
and it has its troubles as well as the mechanical depart- 
ment—and I think you have sympathy for each other. But 
what about the maintenance of way and structures depart- 
ment? You do not come in as close contact with them and 
they seem to be a world apart. They, however, are a cog and 
deserve your very close attention. In this connection, I wish 
to call attention to the report, just out, of the committee 
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on wheels. In this report is given the record of join 
meeting at which there was a full discussion of the tread de 
sign of wheels and its relation to the canting of rails, 4y 
such discussions are good for the service. 

Then comes the engineering department with its endeayy 
to limit the weights on drivers and its inability to get tun, 
tables long enough or roundhouse doors wide enough ty 
handle properly your engines. 

I suppose many of you hardly can see any intimate p. 
lationship between the accounting department and the mp. 
chanical department. You know, of course, that such a &. 
partment exists, but its connection with you and your wok 
has, as a rule, been a bothersome one only. I want to gy 
right here that the mechanical department needs the account. 
ing department, and the more you cultivate it and study jt 
the more good you can get out of it. If you men in charg 
of work could take a short course in auditing and account. 
ing, it would help you immensely. You cannot learn hoy ty 
save unless you learn to think in terms of cost, and the 
business of the accounting department is to determine costs 
And so it is with all departments—you must work with 
them; therefore, help them all you can and learn from then 
all you can. 


Relation of Mechanical Men to the Public 


Finally, I wish to speak of the relation of the mechanical 
man to the public. Much of the trouble that has come to 
the railroads in times past has been because the public did 
not understand the railroad question. The way to make them 
see it is to understand it yourselves and to have your fore- 
men and the men under the foremen understand it; and if they 
understand it, they will have a very strong influence in getting 
the public to understand it. We want your help in spreading 
the gospel. Tell your neighbors that what we want is a mor- 
torium—we want to be let alone for a time to see if we cat 
work our way out of the many difficulties that beset us. Tell 
this to your neighbors. You come in contact with part of the 
public and you can help to that extent, and in this helping 
you are enhancing the value of the mechanical department. 


A Mechanical Division Booster 


In closing I want to say that I am heartily in sympathy 
with this idea of meeting in Chicago. Before I became at- 
tached to the Mechanical Division I had some doubts about 
our meetings in Atlantic City, but since I have attended 
these meetings I have become a convert to the exhibitions 
and to the work that has been done and I believe that Chi- 
cago is the more central point and that we can concentrate 
our work more here and I believe that better results will be 
had here than meeting in Atlantic City. I simply wish to 


give you that as my private opinion that I have formed after 
an observation of the work of the Mechanical Division dur- 
ing the time that I have been attached to it. 
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Mikado 


Locomotive for Nickel Plate, Built by 





Lima Locomotive Works 
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Standard Box Car Designs 


Report of the Committee on Car Construction 





Including Single-Sheathed 


and Double-Sheathed Types Submitted 


HIS COMMITTEE carefully considered the various subjects as- 
signed to it, especially that relating to the design of box 
cars and their trucks. The following is an abstract of the 
committee’s report: 
Car Door Fasteners 


A recommendation was made to the effect that steps should 
be taken to bring about an improvement in the present car door 
fsteners, as those commonly used are inadequate and do not 
aford shipments proper protection. 

Attention was called to various mechanical locking devices, now 
being worked out by various railroad car departments. 

The committee investigated designs made by the Delaware, 
Lackawanna & Western, Union Pacific, and Atchison, Topeka & 
Santa Fe. After a thorough consideration of these designs, it 
was concluded that the A. R. A. standard box car details already 
include a burglar-proof guide for use in connection with a bottom 
Zar, and if properly applied with a Z-bar track at the top, with 
the clearances prescribed by sheet 26 of the A. R. A. Standards, it 
is doubtful if the door could be lifted over the rear guide. 

Probably a great deal of the existing complaint in regard to box 










ROUND CORNERS 


THESE LINES To BE 
SCRIBED ON BOTH 
SIDES OF GAGE. 


FRONT OPENING AND LUG GAGE. 
~"0.H.S. HARDENED. 
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Fig. 1—Journal Box Gage for Lug and Front Opening 
‘ar door fastenings is caused by the large number of doors run- 
ung with bottom guides that have only a short lap over the door, 
or where the bottom of the door is not sufficiently protected, and 
decays, so that it may be readily lifted over the rear guide. It is 
believed that if the standard drawings and door specifications of 
the A. R. A. Mechanical Division are followed, the doors will be 
sufficient] urglar-proof for all ordinary service. (See also re- 


port in the 1920 Proceedings. ) 

However, there may be cars assigned to regular territory, or 
‘egularly engaged in hauling costly commodities, where it appears 
tesirable to provide fastenings of more than ordinary security, and 
tls recommended that such cases be handled by individual rail- 


‘ads, to suit their particular requirements. 
Permanently Fastening End Doors on Box Cars 
The following recommendation was received from the Pacific 


Coast Claim Conference, Los Angeles, Calif., dated June 9, 1922: 
At the neeting of the Pacific Coast Claim Conference, Port- 
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land, Oregon, May 16-18, a committee was appointed for the pur- 
pose of handling the question of permanently fastening end doors 
on box cars, this subject being under consideration on account of 
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BOLT HOLE GAGE 0.1K. 5S. 
Fig. 2.—Journal Box Gage for Bolt Holes 
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its relation to the question of claim prevention. The committee 
made the following recommendation : 

“We recommend the entire abolition of end doors, as rapidly 
as traffic conditions will permit. As long as the end doors are 
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' CHECK GAGE FOR BOLT HOLES AND INSIDE q. O.H. S. 


Fig. 3—Journal Box Gage for Center Line and Bolt Holes 


used they shall be maintained in as substantial a manner as side 
doors.” 

We concur in these recommendations, and, therefore, suggest 
that Fig. 9, Section “C,” page 60, in the Manual and the reading 
in the middle of page 47, relating thereto, be eliminated; but that 
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the reading relating to the sealing of end doors, at bottom of page 
47, should remain as at present. 


Defective Equipment—Needed Improvement 
in Condition of Side Doors 


The following recommendation was received from the Pacific 
Coast Claim Conference, dated June 9, 1922: 

“Due to heavy claim expenditures resulting from pilferage and 
shortage of freight, which it often is difficult to guard against 
when doors and fastenings are defective, the Pacific Coast Claim 


A., Section Five, to make the recommended practice of that Sec- 
tion, as to the application of doors and door fixtures, the standard 
practice, allowing the use of either flush or non-flush doors, and 
to prevent the interchange of cars built after some selected date, 
unless equipped in the manner prescribed. Also that the doors on 
old cars be so equipped after a reasonable length of time.” 

The committee concurs in this recommendation, believing that 
it resolves itself into a question of interchange rules, and recom- 
mends to the association to determine whether the loss due to the 








Conference earnestly recommends that steps be taken by the A. R. 


—42'6's 


General Arrangement of Single-Sheathed 


imperfect condition of doors on existing cars would justify the 
necessary expenditure to equip the doors in accordance with the 
recommended practice of the Mechanical Division, which the cot 
mittee feels would entirely overcome the difficulty. 

The committee further believes that such investigation will lead 
to formulation of interchange rules which will make it obligatory 
that cars be maintained in accord with A. R. A. standards. 


Journal Box Gages for Bolt Hole, Dust 
Guard Opening, Lid Lug and Wedge Seats 


The gages shown in the Manual are not up-to-date, since minor 
modifications have been made in the boxes from time to time. It 
was, therefore, necessary to correct the existing gages, and to 
indicate gages for boxes not now covered. . 

The committee therefore, submits the design of gages shown if 
Figs. 1-5 inclusive, for adoption as standard, in connection with the 
present existing designs of journal boxes, class C, D, E, and F, 


Fundamentals—Center Sill Area 
For box type cars, the roof structure reinforces the top chords 
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of the sides, thereby preserving the alinement, and furnishes a It is recommended that this weight be adopted as the standard 
measure of strength permitting a reduction of center sill area. and incorporated in the Rules of Interchange. 
Henc e center sill area may be reduced by 2 sq. in., making 
the minimum center sill area for such cars 28 sq. in. : a Standard Cars : 
lt is hereby recommended that this be adopted as standard, and In compliance with instructions to prepare box car designs, the 
that item 12, page D/3, of the Manual, be amplified, as follows: committee made a thorough investigation of the state of the art, 


12. Area of center sills between rear followers (minimum). 
r cars not equipped with roofs, 30 sq. in. 
r cars equipped with roofs, 28 sq. in. 
Limiting Outline for Freight Cars 
A thorough investigation of available information relating to 


clearar of all railroads was made, to determine the outline to 
which A. R. A. cars should be designed. As a matter of record, 
we present Fig. 6, which was selected. The designs made by the 
committee will be held within this outline. (For cut see page 


The capacity of one “F” axle is 60,000 Ib. The estimated 
average weight of four axles and eight wheels is 11,000 Ib. From 


this, the maximum weight on rails of a loaded car, equipped with 
four “FE” axles, will be 251,000 Ib. 





including the present day requirements, and selected a basis con- 
templated to result in a car of adequate strength and minimum 
weight, with minimum cost of maintenance. Fundamentals cover- 
ing present day requirements and adequate strength have been 
submitted to the division heretofore, and have been adopted as 
standard. 

The committee is now pleased to submit the design covered by 
cuts herewith, of single and double sheathed cars of both 4/C and 
4/D types. 

These designs represent a redesign of a first design, which had 
been thoroughly criticised by the members of the committee, and 
by the committee of the Railway Car Manufacturers’ Association, 
to whom it was submitted for suggestions that would facilitate 
production. . 

It will be noted that the center sill construction is the same for 
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made for difference in capacity, difference in foundation brake, and 
difference in draft attachments. 

In the 4/C cars the cover plate is 3% in. thick, and cross ties are 
substituted for cross beams, at a material saving in weight, com- 
pared with the 4/D cars, which have crossbearers and a % in. 
center sill cover plate. 

The center sill section recently adopted, on account of being - 
the most economical section that can be used, has been incorporated. K. 7. SAP CHANNEL 

The side sills are of a new channel section, 7 in. deep with 4 in. 15057 LEE. 
flanges, which has many advantages over the standard channels. = 
The committee has specified that they should be made of copper 
bearing open hearth steel. The distance over side sill channels 
must, necessarily, be less for the single sheathed car than for the —s £8 
double sheathed car, which is also reflected in the length of bolsters, $ 
crossbearers, and cross ties. ~¥ 

Adjustment in the inside width of the car was made to provide | 


all of the designs, differing only in so far as adjustment must be } WY. 


-/7- 





=> 
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the same dimensions over the flanges of the Z-bar top plates, 


thereby making all roofs interchangeable. For this reason, the i LLLLLLLLLLLLLLLe 
double sheathed car is about 3 in. wider inside than the single 


, 
sheathed car. 
We show two designs of roof, which are, as far as we know, 


the best of their respective types; one is a metal covered wooden Cross Section of Special Side Sill Channel for Standard Box 
roof, and the other an all-steel riveted roof. Either roof may be Cars 
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ysed on any of the four designs, and other roofs preferred by 
individual railroads should be equal in- strength and serviceability, 
and interchangeable with those shown. 

The ends of the center sills are arranged for the use of a vertical 
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Cross Section of Center Sill Members for Standard Box Cars 
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draft gear yoke on the single sheathed car, and for a horizontal 
draft gear yoke on the double sheathed car. Since the center sills 
are interchangeable, new cars of any of the four designs can be 
arranged for either vertical or horizontal yoke draft attachment, 
and for either type of body brake arrangement. 

The combined bolster fillér and backstop casting shown in the 
design is recommended for use, provided the owner or owners of 
patents on the combined bolster filler and backstop casting permit 
the free use of the combined bolster filler and backstop casting, 
without restriction or any obligation whatsoever, by any railroad 
or car owner whose cars are used under the jurisdiction of the A. 
R. A. or its successors. 

Other alternate detail designs have been incorporated, which may 
be used on any of the four car designs, as preferred. 

The foundation -brake arrangements are of the two types now 
in general use; one with the cylinder and reservoir bolted together, 
and one with the cylinder and reservoir separate, and located on 
opposite sides of the car. 

The hand brake power, based on 1,500 lb. pull on chain, has 
been made approximately equal to the air brake power, based on 50 
lb. cylinder pressure. 

Since the most vital part of a car is embodied in coupler, draft 
gear and draft attachments, a great amount of attention was 
directed to this part of the design. The type D coupler, which is 
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Double Sheathed Box Cars, Classes 4C and 4D 
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Details of Parts and Methods of Fastening, Double Sheathed Cars 


now standard, may be considered equivalent to 15 sq. in. of solid The committee suggest that the draft gear used should be 
class A cast steel, that is, it will begin to take a permanent set at equivalent to 20 sq. in. of class A cast steel. 

closely the same compression force as that which would begin The draft gear backstop should be attached to the webs of the 
to produce a permanent set in a bar of class A cast steel having center sills with not less than thirty-six 7% in. rivets, driven to 
an area of 15 sq. in. solidly fill 15/16 in. holes. These do not include the additional 
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Detail of Cross Tie, Single and Double Sheathed Cars, Classes 4C and 4D 
rivets which may be required through the bottom flanges or top To provide for facilitating interchangeability of roofs, the di- 
ad bottom cover plates. mensions over outside of flanges of side plates are 8 ft. 10% in, 
The space fo: draft gear and followers is 245% in. in length, and and of end plates are 40 ft. 6% in. for all cars. Likewise the 
12% in. (distance between center sills) in width. height of doors has been made 8 ft. 534 in., and the width 6 ft. 
For draft gears embodying transverse springs, holes may be cut 3 in., for all cars. The car ends could not be made interchangeable 
into the webs of the center sills, as required. without detriment to the car designs. 
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ane 
f Rivets 
2-65. 
Arrangement at Draft Gear, Single and Double Sheathed Cars with Vertical Yoke Draft Gear Classes, 4C and 4D 
General specifications for these cars have been prepared, and are_ also fit any other types of cars that may be used in the future. It 
appended hereto. was, therefore, deemed desirable to design trucks of the 2/(, 
The estimated weight of each car, based on using fir lumber, is 2/D and 2/E classes, on the basis of minimum weight and adequate 
40,000 Ib. for the single sheathed 4/C car, 43,000 lb. for the single strength, to meet loaded car weights equal to the axle capacities 
sheathed 4/D car and, correspondingly, about 500 lb. more for the The committee submits, for approval, as standard trucks, the 2/(, 
doubled sheathed cars, each based on detail design as shown. 2/D and 2/E types shown on the general plan, with alternates 
Probably more time and study are embodied in these designs covering side frames having either integral or separable boxes. 
than in any previous design, but it is expected that when the first Bolster designs cover cast steel bolsters with integral and sepe- 
cars are built slight modifications will be found advisable, to better rable center plates, also pressed steel bolsters. The general drav- 
facilitate shop operations. The committee will incorporate such ing shows the recommendations for all the general fixed limite 
modifications in the design, and will add details as required. tions. A special effort was made to maintain as large a distanct 
To complete the design of these box cars it was necessary to between the top of the rail and the bottom of the side frame a 
also include designs of trucks. possible. The committee believes that this distance, under ay 
Whatever truck design is now adopted will, naturally, have to conditions of service, should not be less than 4% in. 
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ndard fundamentals have been observed throughout. 
in side frames, bolsters, and other parts, have been 
alculated on generally accepted methods of calcula- 


intent of the committee, at some time in the future, 


he association methods on which side frames and 


e calculated and tested, similar to the data former- 
axles, 

d that two types of journal boxes, lettered W and 

30x W shows a development of the desire to pro- 
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Single and Double Sheathed Cars, Classes 4C and 4D 


vide a separable box side frame as light as possible, which does 
away with some of the trouble experienced with the ordinary box 
bolt. Box Y shows the side frame and box cast integral. 

The arrangement as shown with boxes W and Y give, by far, 
the lightest side frames of any satisfactory design considered, and 
are recommended for adoption as alternate standards. 

The opening for the bolster in the side frames provides for 
sufficient clearance over the top of the bolster to provide for lining 
up under the springs to compensate for 1% in. reduction in radius 
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of wrought steel wheels, and reasonable wear on journals and 
brasses. This opening has also been arranged to facilitate the use 
of Barber or similar rollers under the bolster ends for roads 
which prefer that construction. 

The guide for the live lever has been entirely omitted. The 
guide for the dead lever has been made exactly the same for all 
trucks. 

On the 2/E truck the pin connecting the lever with the dead 
lever guide would have to be applied in the second hole, instead 
of the first hole. The dead lever guide fulcrum bracket is the 
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DUST GUARD OPENING GAGE 


Fig. 4.—Gage for Dust Guard Opening of Journal Box 


same for all trucks of which the bolsters have separable center 
plates. 

Another design of bracket is used for all bolsters in which the 
center plate is integral. 

The thickness of the spring plank for the 2/C truck is % in.; 
for the 2/D 7/16 in.; and for the 2/E truck % in. 

The side frames are provided with bosses, over which the spring 
planks are set. The holes in the spring planks should be made 
to fit these bosses closely. 

On the 2/C and 2/D trucks a 13 in. channel may be substituted 
for the pressed spring plank. 

Since the instructions to this committee required that it present 
designs which may be made complete, the committee has included 
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INSIDE GAGE O.H.S 


Fig. 5—Gage for Inside of Journal Box 


what may be considered the simplest and most efficient details, in 
each case, and such which would involve the least amount of main- 
tenance cost. It should, of course be understood that other details, 
ef equal strength and entirely interchangeable, may be substi- 
tuted, such as I-section brake levers, hollow brake lever spreaders, 
etc. 
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Many inquiries relating to whether it is intended that these de. 
signs become obligatory in every detail impels us to repeat the 
statement made in our report, dated June 6, 1921: 

“The intent of the committee is to make designs that will es- 
tablish fixed conditions, permitting the use of detail designs stand- 
ardized by the association, or the substitution of other parts pre- 
ferred by the individual railroad, singly or in groups, provided 
these parts, or group of parts, are the equivalent in strength, sery- 
ice and safety of, and interchangeable with, the standard part or 
group of parts replaced.” 


Patents 


The patent situation on detail parts has been investigated to 
some extent. A more complete investigation will have to be made, 
in order to determine clearly in how far patents on which royalties 
may be required obtain. This committee expects to make modifica- 
tions that may seem desirable to eliminate the necessity of paying 
royalties where an equally good design, not subject to patents, can 
be substituted. 

Instructions have been requested concerning how the patent situa- 
tion shall be handled. It is the intent of the committee to pursue 
the question of patents as thoroughly as possible, as soon as the 
instructions requested materialize. 

If any members of the association find anything in the designs 
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Fig. 6.—Limiting Outline for Freight Cars 


which are submitted herewith, that they know is patented, we shall 
be very glad to have them advise the secretary of the association, 
or the chairman of this committee, in regard to the same, so that 
the necessary investigation can be made. 

The Committee recommends that one or more cars of each of the 
types covered by this report, be built in the near future. 


Specifications for A. R. A. Box Cars 


1. GeNneRAL ReQumrements: Cars, when delivered, shall be 
complete in all parts ready for service, shall conform to A. R. A. 
Standards, recommended practice and to the following specifica 
tions. : 

Where the A. R. A. Standards, recommended practice, design 
and these specifications permit options, there shall be a definite 
agreement -between the builder and purchaser as to which of the 
optional details shall be used. They shall also agree as to method 
and place of inspection of cars and of material. 
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The purchaser shall furnish the builder all necessary information 
«lating to paint, marking, lettering and stamping desired in ad- 
jition to that covered by A. R. A. requirements for both material 
and completed car. 

All lumber used shall be kiln dried. 

All steel plates %4 in. and less in thickness, pressed parts made 
therefrom and channel side sills shall include a content of copper 
of not less than 0.20 per cent. 

2 Axes: Journals and wheel fits shall be finished smooth 
and true to gage. Journals shall be burnished. The heat number 
of the axle shall be transferred from the black collar to the other 
end of the axle in the presence of the inspector. 

3, Swe FRAMES: The size of journal shall be cast on outer side 
of each steel frame in numbers not less than 1 in. high. 

4. Truck Botsters: The owners’ initials and the car number 
shall be stenciled in letters and numbers not less than 1 in. high on 


one side of each bolster. 


CentER PLATE BEARING SuRFACE: For center plates cast 
integral with truck bolster the center plate bearing surface shall 
be machine finished or ground. All center plate contours shall 
conform to limiting gages. 


6, FUNDAMENTALS GOVERNING AREAS OF SECTIONS: Where 
such fundamentals are specified in A. R. A. Standards or recom- 
mended practice they refer to grade A material in proposed speci- 
feation for carbon steel castings, which require a yield foint not 
less than 29,250 Ib. per sq. in. with an elongation, per cent in 
2 in, of not less than 1,450,000+tensile strength. If Grade B 
material, having a yield point not less than 36,000 lb. per sq. in., 
with an elongation, per cent in 2 in., not less than 1,600, - 
tensile strength is used a reduction of area of 12% per cent will 
be allowed. Rolled or forged steel which meets the same yield 
point and elongation requirements shall have the same allowance for 
reduction of area. 

7. Draft gear keys shall be quenched and tempered carbon steel 


8. Rivet holes shall match and drifting shall not be allowed. 
do not match shall be reamed. Rivets, after they 
shall completely fill the holes, and shall have heads of 
shape lying tightly against the sheets or castings. 

9. Flanging of sheets must be true to shape to provide close 
contact with contiguous parts. 

10. Joints in superstructure and roof must be water-tight— 
paper about 1/16 in. thick shall be placed between 
its of all-steel roofs. 

pipes shall have smooth edges free from fins and 

\ thin coat of graphite grease shall be applied to the male 
nly and care shall be taken to keep the grease from the 
inside of pipe and fittings. Connections shall be tested under 100 
lb. gage pressure, using soap-suds to determine leaks. The com- 
pleted brake installation shall be finally tested to determine proper 
1 absence of interferences. 


os ce 
Holes, whicl 
are driven 
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| ll metal parts shall be free from scale and rust and 
thoroughly clean before they are painted. 

13. Metal in contact with wood or metal and where not ac- 
‘essible alter assembling must be covered with one coat of thick 
paint, red lead lute or lamp black lute. 

l4. Tr (except wheels, axles and parts contained in journal 

xes) and underframes shall have two coats of paint, the first 
belerably of freight car color and linseed oil and the second A. 

< paint. 


K, A, blac 


Py Two coats of approved paint shall be applied to the outside 
vy ue Superstructure and one coat to the inside of steel sheets. 


All-steel roois shall have two coats of paint on each side. 

10. The joints between floor boards and sheathing or lining 
shall be carefully filled with an asphaltum or similar compound 
Naich will not be brittle at 0 deg. F. and will not flow at 150 deg. F. 
a White lead paint shall be used for all stenciling. 

,i¢ members of the committee are: W. F. Kiesel, Jr. 
“iairman), mechanical engineer, Pennsylvania System; A. R. 
Jets, assistant general manager, New York, Chicago & St. 
us; C. E. Fuller, superintendent motive power and machinery, 
—_ Pacific; J. C, Fritts, master car builder, Delaware, Lacka- 
can . W tern; C. L. Meister, mechanical engineer, Atlantic 
Railro “age J McMullen, superintendent car department, _Erie 
t No ~ i H. Goodnow, superintendent car department, Chicago 
a : We tern ; John Purcell, assistant to vice-president, Atchi- 
inc opeka & Santa Fe; W. O. Moody, mechanical engineer, II- 
"o's Central; J. A, Pilcher, mechanical engineer, Norfolk & 
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Western; H. L. Ingersoll, assistant to president, New York 
Central; W. H. Wilson, assistant to vice-president, Northern 
Pacific; F. W. Mahl, director of purchases, Southern Pacific; W. 
H. Winterrowd, chief mechanical engineer, Canadian Pacific, and 
G. S. Goodwin, mechanical engineer, Chicago, Rock Island & 
Pacific. 


Discussion 


W. F. Kiesel, Jr. (Penn. System): After the heading “Funda- 
mentals: ‘Center Sill Area,” add the following: “There has been 
a great deal of discussion in connection with that in the last 
two or three years and the committee is now unanimous.” 

Mr. Kiesel: Since coming to Chicago, quite a number of 
people have raised the question as to whether it is intended that 
we recommend permitting interchangeable ends. Possibly this 
reading does not give the intent of the committee clearly. The 
intent is that the designs shown on the drawings for single 
sheathed and double sheathed cars are not of the same width and 
therefore are not strictly interchangeable as drawn, but it was 
meant that corrugated ends or any other kind of ends may be 
substituted since that is already a standard of the Association. 

There is no intention of abrogating the rule which is now in 
the manual relating to corrugated ends. We may be able to make 
this a little more clear by making the clause read as follows: 

“Car ends should not be made interchangeable between single 
and double sheathed cars. Other ends preferred and applied by 
individual railroads should be equal in strength, serviceability and 
interchangeability with those shown.” 

I believe I could say for the committee that it should be sub- 
stituted for the reading we have here, and I think it will clarify 
that point which so many have called our attention to. 

I would like to refer again to the question of the ends. It is 
the full intent of the committce that the rule which is now in 
the manual in regard to corrugated should remain there and 
should govern. 

Chairman Coleman: 
which he will read. 

Secretary Hawthorne: The first is a communication from the 
T. H. Symington Company, signed by C. J. Symington, president, 
dated June 18, 1923, and is as follows: 

“We have noted the paragraph in the advance copy of the 
report of the A. R. A. Committee on Car Construction, reading 
as follows: 


“*The combined bolster filler and backstop casting shown in 
the design is recommended for use, provided the owner or owners 
of patents on the combined bolster filler and backstop casting, 
permit the free use of the combined bolster filler and back stop 
casting without restriction or any obligation whatsoever, by any 
railroad or car owner whose cars are used under the jurisdiction 
of the A. R. A. or its successors.’ 


‘As we are the owners of existing patents and have also numer- 
ous pending applications for patents on the combined bolster 
filler and backstop castings shown in the drawings accompanying 
the above report, we wish to assure the American Railway 
Association that our waiver of patent rights as contained in my 
letter to you of May 19, 1921, constitutes an absolute and un- 
restricted license to all railroads and car owners whose cars are 
used under the jurisdiction of the A. R. A. or its successors, to 
make or have made and to use the combined bolster filler and 
backstop castings as shown in these drawings, with either the 
vertical or horizontal yoke attachments, without further license 
from this company under any patents now owned or controlled 
by us or that may in the future be issued upon any pending 
application now owned or controlled by us.” 

The Secretary: I have another communication signed W. F. 
Kiesel, Jr., chairman of the Committee: 

“The arrangement of side frame with separate journal box, 
shown in the report, is covered by my patent No. 1,433,380, 
dated October 24, 1922. Another patent, serial No. 602,138, 
covering the construction of the central portion of both frames 
shown in that report, is now pending, on my application. 

“I hereby agree that designs adopted by the American Railway 
Association, either as standard or as recommended practice, and 
subject to either, or both, of the aforesaid patents, may be built 
by,-or for, any railroad or car owner whose cars are used under 
the juris:liction of the American Railway Association, or its 


The secretary has two communications 
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successors, without payment of any royalty, or other obligations, 
on account of said patents.” : 

F, H. Hardin (N. Y. C.): The Committee on Car Con- 
struction is to be complimented for the detail in which it has 
‘presented this report as it, without question, involved a tre- 
mendous amount of work. I have, in the short time that has 
elapsed since this report was distributed, run through the report 
and made a number of notations of miscellaneous details that 
would, I think, require considerable time to discuss and which 
discussion would probably be profitable. 

I realize, however, the hopelessness of undertaking to discuss 
all minor details and yet I hardly see how it will be possible to 
cast an intelligent vote without full detailed consideration of 
all such matters. 

There are a few items which I choose to call fundamental to 
which I wish to draw particular attention. I discussed in a 
general way some of these matters with Mr. Kiesel yesterday 
afternoon and he feels that while there may be a difference in 
interpretation of the words, the fundamentals are not up for 
discussion. I must take issue with Mr. Kiesel on that point. 

I maintain that anything included in this report by omission or 
commission or inference is subject to discussion and that it is 
the duty of this convention to discuss fully any points about 
which there is a doubt. 

I would draw attention to the brake arrangement on the two 
cars submitted. A plan of the brake is given in one drawing pre- 
sented with the report and on the brake cylinder lever, dimensions 
are marked A and B. Immediately thereunder is a notation “Di- 
mensions A and B to be adjusted to suit desired brake power.” 
On the detail drawing, however, the brake cylinder lever is shown 
in the upper left-hand corner and includes dimensions A and B 
with a note reading “Cylinder levers are proportioned for a total 
brake power of 31,000 lbs. per car with a cylinder pressure of 
50 Ibs. per sq. in.” This will give in one case a braking power 
of approximately 72 per cent, and in the other a braking power 
of approximately 77 per cent. It would appear proper to elimi- 
mate those dimensions by making notation thereon similar to 
the one appearing on the preceding page, or else state that the 
dimensions should conform to A. R. A. standard practice, which 
is 60 per cent. 


Bottom-Supported Door as an Alternate 


Doors of the top-supported type are shown for both cars. Our 
experience has been that the advantage lies with the door sup- 
ported at the bottom. It is difficult to operate a freight car 
door which is hanging from the roof unless the car is alongside 
the platform. The door supported from the sill, which is the 
foundation of the car, can be more readily operated and has 
a better support. It may have been intended that an alternate 
could be used in this case, but no specific statement is made to 
that effect. ‘We feel that the drawing involved should bear a 
notation that a bottom-supported door can be applied as an 
alternate. 

Mr. Kiesel suggested last night that it would be in order to 
make a motion to the effect that the committee be instructed 
to submit also a bottom-supported door. I believe that a notation 
on the drawing would fully cover the matter without the neces- 
sity of a complete design. 

The drawing showing coupler release details apparently does 
not include an alternate—whether one was intended or not I 
do not know. The release rigging shown is one which, while 
I have not time personally to check it, I understand will not 
operate the type E coupler. I think this drawing should also bear 
the notation that other types of rigging conforming to safety 
appliance standards will be accepted as alternates. 

The statement is made in the body of the report that two 
designs of roof are shown which in the opinion of the committee 
represent the best of their respective types. 

The outside metal roof shown apparently has inclosed car- 
lines of the same section as the U. S. R. A. carlines, which, as 
a good many of you know, have given considerable trouble. Car- 
lines in this case have been more firmly attached to side plates 
than in the U. S. R. A. car, but the breakage has been through 
the carline itself and not through the attachment to the side 
plate. The same situation applies to a certain extent in the 
riveted-up steel roof. Carlines used are of a lighter construction 
than the U. S. R. A. carlines. In addition to this, the riveted- 
up type of roof involves apparently an excessive number of 
vertical rivets in the roof, which we consider objectionable. 
Nertical rivets represent possibilities for leaks in a roof, which 
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could not occur with horizontal rivets. A small content of 
copper has been specified in the roof sheets. This will no doubt 
retard but will not prevent corrosion. 

It is no doubt also the intention of the committee to permit 
substitution of other designs, but it is felt that it should be 50 
stated specifically on the drawings. So far as these 
matters are concerned it may be considered that they are par- 
tially covered at least in the statement in the report reading 
as follows: “The intent of the committee is to make designs 
that will establish fixed conditions permitting the use of detailed 
designs standardized by the Association or the substitution of 
other parts preferred by the individual railroad, singly or jin 
groups, provided these parts or groups are the equivalent in 
strength, service, safety of and interchangeable with the standard 
part or group of parts replaced.” 

That statement while appearing in the report is not a part 
of the specification, and will be the source of considerable argu. 
ment to determine when a substitution is equivalent in strength, 
in service, in the safety of and interchangeable with the standard 
part or group of parts replaced. 

Take for example the question of roofs. It should appear 
that it might be reasonable to permit the use of any outside 
metal roof or any riveted steel roof if conforming to the general 
dimensions shown in the drawing, and if that should be agreed 
upon it should appear on the drawing itself and therefore become 
a part of the specification. 

Mr. Kiesel referred to the question of corrugated ends. An 
end is shown in the drawing for these cars which I believe is 
heavier, more expensive, weaker and occupies more room or 
takes up more space than the corrugated steel ends. The recom- 
mended practice of the Association adopted in 1914, revised in 
1920, specifically mentions the use of corrugated steel ends and 
on the drawing showing the end of the car we believe should 
appear the notation that the recommended practice of the Asso- 
ciation of 1914, revised 1920, is a part of this specification, 

The question of the center sill area, of course, has occupied 
considerable time and discussion in the past. It may or may 
not be up for discussion at the present time, but it appears that 
a lot of material has been added to the center sill for the 
strengthening of the car and no allowance made for the effect 
of draft gear capacity. A 150,000 lb. capacity draft gear of 
approved make, presumably makes the car safe from the stand- 
point of resistance to shocks. The use of a heavier capacity 
draft gear to relieve the sills from shock will reduce the ultimate 
blow to the sills more than can be achieved by adding 6 sq. in. 
in section area to the sills. 

These are the fundamental matters that I had in mind, and, 
as stated in the beginning, considerable time could be devoted 
profitably to the discussion of a large number of miscellaneous 
details, but the time is too short and none of us I believe have 
had full opportunity carefully to review all the details involved 


Corrugated Ends Recommended 


I believe the presentation of this design is one of the most 
important subjects that has come before the Association in years. 
There is no haste that I see. There are no exigencies that 
existed such as confronted the standards of the United States 
Railroad Administration in their car design, and we are inclined 
to feel that more time for deliberation and study of this matter 
should be given, not only to the members of the Association, 
but possibly to the members of the committee in answering some 
of the questions which have been raised and which no doubt 
will be raised in the future. We have no desire whatever 
tear down what this committee has built up and we do not take 
the position of opposition to the policy of a standard car. Quite 
the contrary is the case, because the New York Central early 
1920 adopted the U. S. R. A. car standards as their own and 
is using those standards to this day with certain modifications 
and that move was made largely to facilitate the work # 
A. R. A. had undertaken in designing a standard car. This 
I believe, was the first definite move in the direction of the 
adoption of a standard car. 

In view of these things, Mr. Chairman, I move that the repo" 
of the Committee on Car Construction be accepted as a report 
of progress only. 


Discussion by Mr. Sillcox 


L. K. Sillcox (C. M. & St. P.): The Car Construction — 
mittee has done a great deal of work and we should help “ 
with any thoughts we have at this time. An effort has 
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made to go into this important matter simply from the standpoint 
of our own experience and not with any desire to tear down 
of the Committee or with any idea of discouraging the 


the work 

principle f the standard car. 

Side Doors—The door posts for single sheathed box cars are 
formed from angles providing an overlap for the door of only 


14, in. while the Committee on Car Construction in 1920 recom- 
mended a minimum lap of 2% in. See circular letter No. S III- 
199, 4-in, Z-bar, which is commonly used in this type of car, 
forms the desirable overlapping of the doors and also furnishes 


tiffness against bulging as compared to angle iron door 


adequate 
post in the submitted design. ? : 

End Doors—The committee recommends that end doors be 
eliminated. The mechanical department of the St. Paul has been 
forced t stall a small end door, 8 in. by 14 in., in its latest box 
car, This door is used for loading lumber and is made purposely 
small to prevent pilfering. We would recommend that the com- 
mittee consider incorporating a small end door in the standard 
box car design for railroads desiring to perpetuate the use of 
end doors. 

Fundamentals of Center Sill Area—It is recommended that the 
area of center sills for cars not equipped with roofs have a mini- 
mum of 30 sq. in., while cars equipped with roofs should have 
a minimum area of 28 sq. in. It is inconsistent to specify two 
different areas of center sills, inasmuch as both open and closed 
types of cars are designed with sides of sufficient strength to 
carry the load. The center sill is primarily designed for buffing 
and our recommendation would be to specify a minimum area of 
center sills for all types of cars of 28 sq. in. 

Standard Box Cars—(a) The side frame construction for 
single sheathed box cars is changed from the U. R. A. type 
of car, which had a Howe truss form of side framing, to a Pratt 


truss. By making this change the stresses in the members are 
approximately as follows for 40-ton cars: Door posts changed 
from 5,600 lb. compression to 0, except for a small load due to 
the weight of the roof. In the diagonal brace next to door post, 
the stresses have changed from compression to tension. Inter- 
mediate post stresses are changed from 22,400 lbs. in tension to 
an equal amount in compression. The diagonal brace adjacent 
to the bolster is changed from 28,400 Ibs. compression to an 
equal amount in tension. The side post at the bolster is changed 
from 3,600 ibs. compression to 26,200 lbs. in compression. It 


will be noted that the door post has ceased to function as a 
vertical load carrying member. The intermediate posts and 
braces remain unchanged as far as the stresses are concerned, but 


the direction of the forces have been reversed. The side post at 
the bolster is most severely affected because the load carried by 
the diagonal brace adjacent to it is also imposed upon it. 

_Were the Howe truss to be employed by the Car Construction 
Committee, it would not involve any additional frame parts. The 
only reason why the bolster post shows a relatively higher unit 
stress in the instance of the Pratt truss, recommended by the 
committee, is that all the members of the frame are not employed 


to do useful work in load carrying; whereas, in the case of the 
am truss, which has been almost universally employed by the 
railroads tt 


at have built single sheathed cars in the past, each 
unit of the side frame sustains a portion of the load. 


One of the most important commodities carried in box cars is 
grain. From calculations, it has been found that the pressure 
of wheat against the side of the car produces a bending move- 
ment of 6,200 in. Ib. per lineal foot. The combined stresses de- 
ved from the vertical and bulging loads in the bolster post and 


diagonal brace adjacent to it in the 40-ton car is 21,300 Ibs. and 


27,300 lbs., respectively. Realizing that the grain will occasion- 
ally be heaped up in one end of the car, bulging stresses in 
extreme, C01 ditions will be considerably higher. It is felt, there- 
Th that these two members in particular are too highly stressed. 
ite diagonal brace would have to be increased in strength 
regardles i what type of truss is used. 
a W . recommend that the side frame be redesigned, taking 
a ition the bulging stresses produced by grain and 
a \dities; also designed so as to be able to substitute 
jane al shapes for the pressings shown, in cases where it is 
ould {0 do so. The pressed steel posts and diagonal braces 
Cro ge ecified interchangeable with the rolled shape sections. 
side ce rere ~ Fae cross bearer is located at the intermediate 
dilces is our belief that better construction would be 


placing the cross bearer at the door post. This 
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would decrease the free span of the center sill and reduce the 
load which is to be carried by the center sill and transfer it to 
the cross bearer, thence to the side framing. 

End Construction—Preliminary calculations indicate that the 
total section modulus of end post and end braces is approximately 
13. The total section modulus of end construction used by some 
roads is 20.6. It has been proved in service that the minimum 
requirements for a built-up end construction includes two 3-in., 
6.7-lb. Z-bars and two 5-in., 11-lb. Z-bars having a_ section 
modulus of 14.4. We recommend that an alternate for the 
pressed shape construction be made up of structural members. 
Also provision should be made for the use of pressed steel ends. 
In this connection, with pressed steel ends, a specification should 
be made up to give the minimum requirements so far as necessary 
section modulus is concerned. 

Carlines—Carlines applied to the U. S. R. A. cars have proved 
in operation to be entirely too weak. A large percentage are 
breaking near the side plate. In some instances the entire roof 
has caved in, due to broken carlines. If this carline is to be 
used in the new design, it will be necessary to supplement it 
with diagonal braces or other suitable means. 

Purlines—Purlines are apparently omitted in the roof construc- 
tion. If a flexible all-steel roof is used, it is necessary to have 
purlines, but the construction does not make any provision for 
them. 

Inside Dimensions—The steel-frame car and the all-steel car 
do not have the same inside width. It is desirable that the two be 
identical, otherwise shippers will discriminate against the smaller 
car. 

Center Plate Height—The center plate height on the U. S. R. A. 
car was established at 2534 in. This height was ideal for a 12-in. 
center sill section, as the center sills provided an ideal column 
without setting up any secondary eccentric stresses in the structure 
from buffing shocks. I would recommend that the U. S. R. A. 
established center plate height of 2534 in. be used in place of 
2634 in. 

Center Sill Construction—The special rolled section for center 
sills seems objectionable from a practical standpoint on account 
of being unsymmetrical and it probably would be hard to procure 
in small quantities for repairs. Considerable cutting of flanges 
will have to be made to accommodate the draft gears and this 
operation may retard the production in building new cars. Some 
roads favor a 15-in. built-up center sill construction because it is 
stiffer without adding weight. I would recommend that the 
center sills be reconsidered by the committee and alternate de- 
signs made up for standard channel section construction. 

Front Draft Lug—This could be redesigned to eliminate coping 
the top and bottom flanges of the center sill, thus avoiding extra 
work and saving at least 6 in. of material. 

Push Pole Pockets—The designs for the two types of cars are 
superfluous. These details could be eliminated. 

Bolster and Cross Bearer Diaphragms—These are made with 
open corners. It would be desirable to have closed corners, as 
it would not cost any more to fabricate and considerable strength 
would be added. 

End and Side Lining—The lining of the steel framed box cars 
is shown to be 5% in. face, tongued and grooved. Our experience 
has been that it is not possible to obtain a full 5%4-in. face from 
lumber 6 inches wide, after being kiln dried. This dimension 
should be changed to 5%-in. The thickness of the end lining, - 
which is shown to be 134-in., is insufficient; it should be 2%4-in. 


All-Steel Box Car—Time has not permitted a study of this 
design. But we believe that the side posts should also be designed 
to resist bulging for this type of car. The same thing is true of 
the end construction. 


Truck—(a) The truck side is apparently an entirely new de- 
sign. Past experience seems to indicate that it is necessary to 
have the web members of the frame uninterrupted and of uniform 
section. Introducing other members joining directly or in the 
immediate vicinity of the web members, such as the bottom portion 
of the design submitted, or brake hanger brackets, has caused 
shrinkage cracks. Before this truck side is adopted to any large 
extent, it would be very desirable to have it thoroughly tested 
out in actual service. 

It seems to be the desire of the committee to use indentically 
the same contour of truck sides for frames having separate and 
integral journal boxes. There appears to be no particular ad- 
vantage in this as separate patterns would have to be made for 
each design. A better and lighter casting for the integral truck 
side could be obtained than that proposed. 
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Journal Box—A new type of journal box is submitted, which 
_is not interchangeable with the present standard inasmuch as the 
bottom lugs for the journal box bolts are eliminated. The con- 
tour of the top surface is also changed from the old standard to 
make the box fit into a recess in the truck side. The top surface 
of the box is ribbed, thus reducing the bearing surface. If the 
journal box bolts become loose, considerable wear will. take place 
on these ribs. By adopting a new journal box without bottom 
lugs, the standard arch bars cannot be used. Neither can truck 
sides having bottom tie straps, now on the market, be employed 
to advantage. There are still a number of roads which object 
to having cast steel in the truck side construction and, therefore, 
this should be taken into consideration when designing both the 
truck side and the journal box. 

Truck Springs—It is a well-known fact that the present truck 
springs are unsatisfactory. It would have been desirable, when 
submitting a new design of truck side and other details to make 
provision for new truck springs. 

Brake Application—No improvements have been recommended 
in connection with the hanging of the brake beams to further their 
safety. The truck brake rigging as ordinarily used at the present 
time is one of the weakest points in the car, and some improvement 
in applying these details should be looked for. 

Safety Hangers—-The three-point suspension brake beam safety 
spring is recommended. This is a patented device and it would 
be desirable to submit a design for application of a four-point 
suspension which would form a better safety device than the 
three-point suspension. 

Spring Planks—The details indicate that a rigid spring plank is 
employed. A number of roads are using the flexible type of 
spring plank. This design should be considered and made inter- 
changeable with the rigid type. 

Conclusion—The above criticism is not made to discredit the 
valuable work done by the Committee on Car Construction. A 
‘sincere effort has been put forth to design'a car having maximum 
strength with a minimum weight and the committee has succeeded 
to a large extent. But in its anxiety to obtain the lightest possible 
car, probably some sacrifices have been made in the strength. 
It is, therefore, suggested that the designs of box cars and trucks, 
‘before being submitted to a vote by the members of the A. R. A. 
should be referred back to the Car Construction Committee for 
‘reconsideration. It would be desirable to have the committee take 
into account experience, based on practice, herein mentiond and 
to judge the matter in its broadest aspects in order to obtain a 
variety of interchangeable parts so that the various railroads could 
“adopt, with the car body, either a structural construction or a 
pressed-shape design and still maintain interchangeability. 


Mr. Kiesel Replies to Messrs. Sillcox and Hardin 


Chairman Coleman: Before there is any further discussion, 
Mr. Kiesel would like the opportunity of replying to Mr. Sillcox 
and Mr. Hardin. 

Mr. Kiesel: We, of course, like to have as much discussion 
in regard to this matter as possible, but the committee was tied 

* down to the A. R. A. standard and recommended practice. 

Mr. Hardin made the statement that I told him that the funda- 
mentals were not subject to discussion. What I intended to say 
was that the fundamentals which are now your standard and 
recommended practice are not open for discussion. They should 

‘have been discussed and settled at the time when they were adopted. 

Both Mr. Hardin and Mr. Sillcox are reopening such matters 
as 30 sq. in. of center sill area, which is your standard; heights 
of center plate, which you have adopted as 2634 in, having been 
changed from 2734 in. The Car Construction Committee on the 
basis of the 30 sq. in. area for all cars with the exception of 
house cars now recommends a reduction to 28 sq. in. for house 
.cars, which was unanimously adopted by the Car Construction 
Committee after a full investigation, which extended over two 
years. 

As far as the recommendations of Mr. Sillcox to use the U. S. 
R. A. center sill height, the committee did not adopt that for the 
reason that it gives an unbalanced center sill section and requires 
a heavier car for the 40-ton car, and it necessitates larger trucks 
and hampers to a great extent the construction of the bolster. 
It also gives a distance from the top of the rail to the bottom of 
the side frame with a cast steel side frame of less than 4% in. 
when the wheels are worn, and 4% in. the committee feels is the 
minimum that should be allowed. 

In regard to the question that was raised by Mr. Hardin in regard 
to brakes, our intent was to leave the question of braking power 
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to be handled by the Committee on Brakes and Brake Equipment 
Therefore, we will eliminate the dimensions of brake levers which 
unfortunately were overlooked when the committee changed the 
general plan of making that report. 

As to the top hung door, the A. R. A. doors, I believe, are all 
top hung and we followed the A. R. A. standards in that respect 
If a large number of the A. R. A. members desire the design of a 
bottom hung door also, the committee can very readily make 
such a design but it would not amount to anything if we stated 
on the drawing that a bottom hung door could be substituted, 

The work assigned to the committee was to produce a car design 
which we have done. We are submitting to you a design, which, 
per pound weight, is the strongest box car that has ever been 
built in this country. That is our firm belief. By refinement of 
design we have eliminated a lot of weight. 

The subject of roofs has been criticised. The report states that 
any kind of a roof may be substituted, whichever is preferred by 
the railroad. Each railroad can determine for itself whether the 
roof that it wants to substitute is the equivalent of what the com. 
mittee shows. If it cannot do that, it can readily be referred 
to the American Railway Association and I have no doubt the 
association can advise them. 

Doors with 1% in. overlap were referred to by Mr. Sillcox 
The larger dimension refers only to old doors and especially to 
old wooden cars. In the rules for new cars that requirement 
has been eliminated on account of having something else that 


_answers the same purpose. 


In regard to the omission of end doors, ultimately the end 
doors ought to be omitted, but we did not mean in our recom- 
mendation that they should be taken off now, but if used 
they should be maintained just the same as side doors. 

The center sill area is the association’s standard. Therefore 
the committee had no option, but had to use your standard. 

Now we come to the Howe and Pratt trusses. We can not 
agree with the stresses that Mr. Sillcox gave. The stresses in the 
side frames of those cars were checked up in three separate 
drawings, and there are no stresses in that truss such as he gave. 
We would be glad to go over the matter with him and check up 
with him as to the stresses. Furthermore, in the truss that he 
showed, which is used on the St. Paul, the diagonals are in com- 
pression. In the truss that we adopted the diagonals are in 
tension. ‘There is no reason why it is preferable to put diagonais 
in compression rather than in tension. In bridge building they 
use both the Howe and the Pratt trusses and if properly designed 
either one is satisfactory. 

Concerning the pressed steel ends, Mr. Sillcox asked for the 
specification for the ends. This is already in the manual. 

Mr. Sillcox mentioned a great many other things which are 
more or less matters of opinion. We would be very glad to 
have him submit them to the committee, and we would be very 
glad to go over them and see whether there is anything that 
would help us in making a proper design. He mentioned among 
other things that we showed tongues and grooves. Among A. R. 
A. practice you will find that you can use either tongue and 
groove or ship lap. 

Further, you will find that the width of the boards given in the 
A. R. A. standards as 5%4 in., and we ‘had to use the 5% in 
wood; there was no option. If he desires that changed to 5% in. 
he ought to call attention to it in connection with the diagrams 
of lumber shown in the A. R. A. standards; these have been 
standard for a good many years. 

In regard to journal boxes, he objects to the separate journal 
box because it is different from the present standards. It is not 
our intent to substitute this journal box for the present standard. 

The Car Construction Committee did not intend and does not 
intend to ask you to eliminate the present standards in favor of 
the new proposed standards, because we believe that after you 
find out that these trucks that we submit to you now will show 
approximately 500 Ib. less weight per truck with the same cap 
city than those you are using now, you will want the latter. 

Three-point suspension for the brake on the truck is Pu 
there to complete the truck design. We do not yet know whether 
we will be subject to a patent in that connection. We have 
clearly intimated in two or. three places that any aleernate, 
whether any part or group of parts, may be substituted providing 
it is the equivalent, and if an engineer can’t determine whether 
it is the equivalent, a specification can be made to show that. 

The final statement of Mr. Sillcox was that we probably sact 
ficed strength in order to obtain light weight. I can assure you, 
and this has been checked in four drawing rooms by some 0 - 
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Jury, 1923 
most competent designers in the United States, that the stresses 
are not in excess of what is commonly used in practice, and that 
the side frame and the strength against bulging—that is, the 
strength of the body of the car—is greater than the average car 
running today of the same capacity. 

T. H. Goodnow, (C. & N. W.): Like the previous speakers, 
we have two or three pages of personal opinion on detafls of the 
standard car which I am not going to take up any time to present. 
I simply want to say a word in connection with the policy of this 


eet 


standard car. 

As a member of the Committee on Car Construction I am 
offering no defense either for the committee or for myself. 

I have attended most of its meetings and where I did not 
attend I was represented. All that is being brought up today is 
simply a rehash of what has come up in the committee in some 


With the membership of about 15 on the com- 
mittee I can appreciate the results of a progress report with 
some 400 roads expressing their individual ideas as to the final 
results of the standard car. I will leave it to you just to think it 
over seriously and if you don’t agree with me when you come 
here next year and go along with your progress report I will 
miss my 


shape or form. 


uess. 


Speed Needed in Developing Standard Car 


I think it is 
issues working at the present time which make it very essential 
that speed be made on the standard car. I do not think it neces- 
sary for me to mention what those are, but nevertheless I think 
it would be very desirable if this association could at the earliest 
date adopt a standard car; in fact, I think it is necessary 
that it should do so. 

If the door fixtures and the uncoupling levers and all of the 
other items annexed to the car, cause the objections, just leave 


pe yssible 


them off and let us go along with the framing and the trucks, if 
we can, Let us at least get that far with the car. 

Personally there are a number of items in connection with the 
details that 1 feel that the Chicago & North Western in building 
the cars from its experience can probably improve on, but at the 
same time, it will not affect the interchangeability of repairs and 
anybody that has that car can repair it with standard parts and 
we will accept it. That is the broad principle that we will all have 


» go on finally in the handling of the standard car. 

I quite agree with the mention that was made of the admin- 
istration carline, and also with regard to the end. I think the 
committee can very consistently change the wording at the end, 
pparently is so confusing, and put there the wording of 
your standards as they were adopted under circular letter S Ill 
159, July 19, 1920. However, I'am not going into the details. 
Whether that appears or not, it is nevertheless your standard. 
What I want is to push the standard car just as fast as possible. 

If anybody had sat through the deliberations of the Car Con- 
struction Committee in the past year in dealing with this subject 
he would fully appreciate that and I hope that any motion that 
here will not slow up at least the starting of a standard 

I know that it is important. Changes can be made 
ndard car just as we have made changes in the various 
from time to time. 


which a 


prevails 
Car, be ca 
in the st 


R. | leine, (P. R. R.): I would like to know if it is the 
intenti f the committee to submit the plans to the Eastern 
and \\ Railroad Associations so as to know where we stand 
mn the patents, if any, that exist on these cars. 

Mr. Kiesel: We specified in our report that the intent is to 
ae report on all the various parts of the car. 


I understand that, but I didn’t know whether you 
a report from the two associations named or not. 


That it I want to clear up. 

Mr 1: Whatever the association directs us to do, we will 
be gla do. My own opinion is that the question of patents 
should handled by a separate committee. However, if the 
associat lirects us to look into the patent matter, we will be 
very g do that and take it up with both associations. We 
have t up the question of truck side frames and bolsters. 

Fron report it would appear that after November of this 
year, Ww he letters that the association now has on file, the bol- 
sters and side frames can be built by anyone without infringing 
on any nts, or paying any royalty. As far as the car itself 
IS conc , there may he some features that we are not aware 
of that be subject to patent, but we have submitted a design 
complet d I do not believe we ought to submit it to the East- 
€m and Western Railroad Associations. In fact, it is not 
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worth while doing that until the association approves the car, for 
without this approval the car is useless. 

As far as end construction is concerned, the standards of the 
association now permit corrugated ends, and the committee did 
not show that for the reason that corrugated ends are patented. 
Our intent was to show a design as free from patents as possible. 

J. J. Tatum (B. & O.): Last night I put in considerable time 
studying the report and knowing what work is involved in under- 
taking to please everybody by getting together what might be 
called a standard car, one can appreciate the work that this 
committee has had to do. I think it has made a very good 
report. 

Your criticism no doubt will be helpful, but I hope it will not 
retard the action enabling a sample standard car to be built. The 
only question that I have in connection with this report is, Why 
were not the M. C. B. standards made use of to the fullest possible 
extent in establishing this standard car? My reason tor asking 
that question is that for a number of years we have been getting 
together various standards and these’ standards have been ap- 
proved from time to time until today many of them have met 
all the requirements. 

We have here before us in this report a new truck which I, 
myself, do not know anything about. I have never seen such a 
truck. I do not know what sort of ,work it will do. I do not 
know what the result will be, but I do know what the M. C. B. 
standard truck will do, and I do know there is a possibility of 
improving that standard without departing from any of its 
dimensions; that is, dimensions which would affect its inter- 
changeability. I might say the same thing about the doors, and 
the uncoupling arrangement. 


The Proposed New Trucks Should Be Tested 


Mr. Hardin: There is no disposition in the motion which I 
made to delay progress. I do not believe it will, As a matter 
of fact I made that motion for the specific purpose of continuing 
progress on this report. It will not in any way alter the report 
as it stands; it will not amend it; it will not. exclude anything that 
is included in there, but merely delay the final action as adoption 
of the standard of this association. In the meantime it will pro- 
vide an opportunity for the construction of such cars and the 
trial of the trucks, which I feel should be done before the car 
is finally adopted. 

Mr. Kleine: I can hardly see how, by accepting this report 
of the Car Construction committee as a progress report and lay- 
ing it over for one year, we will expedite the standard car one 
iota. I think this committee has done excellent work as far as 
it has gone. It is unfortunate that we did not have the report 
before us a greater length of time in order to criticise it, but 
Mr. Hardin made the statement that he is in favor of the standard 
car and, as I understand it, he is also in favor of getting this 
standard car adopted as promptly as possible. 

I would like to amend Mr. Hardin’s motion to this extent: 
That the committee consider the objections raised and then’ sub- 
mit its findings to letter ballot in detail; also authorize sample cars 
to be constructed during the year so that we will get a study 
from the manufacturing end as well as a complete review of the 
opinions of all the railroads of the association insofar ag certain 
details of the standard car are concerned. 

Mr. Hardin: I do not understand exactly what the amendment 
is. Is it to eliminate these details and are they to be specifically 
referred back to the committee? 

Mr. Kleine: The details discussed are to be referred to the 
Car Construction Committee, as well as any other criticisms of 
the design, giving the members an opportunity to write the com- 
mittee concerning those details.. Then the committee would con- 
sider those as well as any subsequent criticisms and submit to 
letter ballot the result of its deliberations on these criticisms. 

Mr. Hardin: I think I would much prefer to follow Mr. Good- 
now’s scheme and possibly eliminate for’ the time being some of 
these questions in dispute, and if that is done I am in a position 
to withdraw my motion. Mr. Goodnow refers to ends, roof, etc. 

Chairman Coleman: As I understand it, it gives every man an 
opportunity to present his objections to any of the details in this 
standard car to the committee, which will take into consideration 
all of the objections and criticisms. Do I understand, Mr. Hardin, 
you have withdrawn your motion? 

Mr. Hardin: No, sir. I shall be in a position to do this if we 
can proceed as Mr. Goodnow suggested. If the Car Construction 
Committee can do that I will withdraw the motion. As it stands, 


























































the motion is before the house unamended and I cannot accept 
the amendment Mr. Kleine has proposed. 

_ Mr. Kiesel: Mr. Hardin, do I understand you to say that if 
we eliminate the requirements calling for specific designs of end, 
roof, doors and so on that then you will withdraw your motion? 
That was the committee’s intent anyway, and it will certainly put 
it.on the drawing if you would rather have it there than in the 
specification. 

Mr, Hardin: I am willing to put it either in the specification 
or on the face of the drawing. I prefer the face of the drawing, 
but if the committee feels that could not be done, I think it should 
be embodied in the specification itself. That would apply to the 
door, ends and roof. I believe the truck situation is already cov- 
ered. 

(Mr. Goodnow: It is my idea to make definite progress and 
as the end is a standard we can simply change the report and 
accept that portion of the committee’s report which refers to its 
design and embody in that the wording of the present A. R. A. 
standard. That will take care of the big part. The roof is en- 
tirely optional. You can use any roof desired under the com- 
mittee’s report. If the question of top and bottom hung doors 
and release rigging is going to tie up anything in the progress 
of this car I would leave them off for this year. I think that 
Wwe can maintain the interchangeability of the trucks. The only 
thing that impresses me as being essential is the height and general 
dimensions of the truck. We don’t have to have a bolted box. 
If I want to use the bolted type of truck frame under my car so 
long as I make it to the general dimensions I can do it, 


Mr. Tatum: Suppose a railroad should elect to put in the 
existing M. C. B. standard truck, is that permitted? 

Mr. Goodnow: No. 

(Mr. Tatum: Then the truck that we have been using for years 
and-years, working on to standardize, goes into the scrap heap. 

Mr. Goodnow: I don’t think you understand me. The standard 
height of the truck has been ‘changed. 

Mr. Kiesel:. It was changed a year or two ago. 

(Mr. Tatum: Do you know anything about a short box bolt? 

Mr. Goodnow: I don’t think that is the question. If you want 
to put a frame under my car that has the short box bolt that you 
refer to, if my.car has a 5 ft, 6 in. wheelbase, if my height is 
the A. R. A. standard, you can substitute your short box bolt 
for my type or any other type of truck frame that I have used 
on the standard car. 

Mr. Tatum: You are asking me to run over my railroad a 
truck that I don’t know anything about. 

Mr. Goodnow: I am talking just the: other way. 

Mr. Tatum: Can I use. an A. R. A. standard truck under a 
new car that I am building today? 

‘Mr. Goodnow: What do you mean by A. R. A. 

Mr, Tatum: I mean the M. C. B. standard truck as it exists 
today. 

Mr. Goodnow: Is there such a thing? 

Mr. Tatum: I have been told that there is. 

Mr. Goodnow: It is only the height and wheelbase. I don’t 
know of a design that is standard. 

Mr. Tatum: Your Truck Committee certainly reported a de- 
sign and it was approved by letter ballot; at least I have been 
credited with being on the committee approving it. 
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Mr. Goodnow: Well, I do not know it if there is. 

‘Mr. Kiesel: The standard height of truck today is 2634 in. 
Some years ago the standard height was 2734 in. In order to see 
how much it would affect those trucks ] had 100 trucks measured 
taken from under cars. The height varied from 26 in. to 27% ia 
and any one of those trucks could readily be lowered to the 
2634 in. height. Most arch bar trucks now have a two-inch plank 
under the springs and if you take that- out you have pretty nearly 
the present standard height of 2634 in. 

Mr. Tatum: I am not talking about dimensions, but suppose 
I elect to use an ordinary arch bar truck on 1,000 cars, would I 
be permitted to use the arch bar truck under that standard car? 

(Mr. Kiesel: We have not presented an arch bar truck. We 
have only presented cast steel side frames. You can use the old 
arch bar truck in connection with the new bolsters which we have. 

Mr. Tatum: Then I can put the existing M. C. B. standard 
arch bar truck in use? 

Mr. Kiesel: You can in accordance with the way the rules 
now stand and our report does not change those rules. 

Mr. Tatum: That is all I want to know. I will vote for Mr. 
Kiesel’s report with that understanding. 

Chairman Coleman: Mr. Hardin, do you withdraw your mo- 
tion? 

Mr. Hardin: I will withdraw my motion and I want to make 
a motion in this form: First, that on the drawing included with 
the report of the Committee on Car Construction and entitled, 
“End Sheets,” the following notation be made: “A. R. A. re- 
commended practice adopted 1914, revised 1920, is a part of this 
specification.” 

Second: ‘On the drawing accompanying this report which is 
entitled, “Coupler Release Details,” the following notation be 
made: “Any other type of release rigging conforming to the 
safety appliance laws may be substituted as an alternate.” 

Third: On the drawing entitled “Steel Frame Door Arrange- 
ment,” the following notation be made: “Door of bottom sup- 
ported type may be used as an alternate if conforming to general 
dimensions.” 

Fourth: On the drawing showing outside metal roof, eliminate 
the note reading “Outside metal roof of manufacturers’ designs 
must be made to suit dimensions shown and be interchangeable,” 
and substitute the following notation: “Any outside metal roof 
may be used as alternate if conforming to general dimensions 
shown.” 

Fifth: On the drawing showing roof sheets of’ all-steel roof 
the following notation be made: “Any design of riveted roof 
may be used as alternate if conforming to general dimensions.” 

On the drawings showing proposed design for standard trucks, 
Classes 2-C, 2-D and 2-E, Types W and Y, the following notation 
be made: Any truck of proper capacity conforming to the A. 
R. A. standard dimensions may be used as alternate.” 

Mr. Kiesel: I can say for the Car Construction Committee that 
we can accept all of those notations because they conform closely 
with the intent of the committee in having this a car on which 
alternates can be used, and this merely makes it a little more 
specific than what we now show. 

(The motion was duly seconded and carried.) 

The report of the committee, with the amendments submitted 
by Mr. Hardin, was put to a vote and was accepted. 














Illinois Central 2-10-2 Type Locomotive, Built by Lima Locomotive Works 
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Railroad Cars, Their Origin and Development 


What the Growth in Capacity Has Meant to Civilization, 
and the Factors Making it Possible 


By E. F. Carry 
President, The Pullman Company 


YITHOUT TRANSPORTATION FACILITIES the farmer to- 
\\ day would be marooned on his acres; he would be 
a localized industry. He would be dependent en- 

tirely upon what his soil produced; be without a market for 
his products; clothed in homespun and in skins. With the 
farmer isolated there could be no great communities, no man- 


ufacturing centers. no factories. If some great calamity 
should destroy railroad connection with any large city, that 
city in 48 hours would feel the pangs 
of hunger and inside of a week its 





the ratio of dead-weight to carrying capacity thus being as 
1 to 2. On the Little Schuylkill, another early coal road in 
Pennsylvania, the cars were built to carry three tons of coal 
and were equipped with wheels three feet in diameter, two 
of which were loose on the axles in order to lessen friction 
on the curves. 
With a rapidly growing population and a gradual widen- 
ing in areas of distribution, however, the constantly increas- 
ing traffic demands upon the early 
railroads necessitated an increase in 


inhabitants would either have to the number of the small capacity 
seek food elsewhere or die in the cars, but the addition of these extra 
streets. Without transportation diet units to the train so increased length 
would be restricted. Bread would as to render it unwieldy and diffi- 
be a drug in the wheat states and cult to handle. The necessity for 
practically unobtainable where wheat an increase in the unit capacity of 
does not grow. Meat eaters would freight cars became apparent and the 
have to move to where cattle range; introduction of four-wheeled trucks 
babies in great cities would die from not only rendered this possible but, 
lack of milk. The great fruit also, marked the first step in the 
orchards and vegetable farms of the evolution of distinctively American 
South and West which through the types of freight cars. 
aid of the refrigerator car are enabled Prior to 1870, however, freight 
to supply the tables of the North cars were still of limited capacity as 
and East with their products, would an average load of nine tons per 
go out of business. Ore would stay eight-wheeled car and four tons per 
in the earth; coal would remain un- four-wheeled car was _ considered 
mined; cotton plantations of the heavy loading. The eight-wheeled 
South would revert to weed patches cars in use on one road were 28 ft. 
and the sheep of the West would re- to 33 ft. in length, had an average 
main unshorn. Life would hardly dead-weight of 16,000 lb. and a 
be worth living if we had to rely on loading capacity of 18,000 Ib., the 
the means of locomotion and car- ratio of dead-weight to carrying ca- 
tage provided by nature. Edward F. Carry pacity thus being 1 to 1%. Up to 
_ Land transportation had its origin 1876 the average capacity of freight 
in the pre-historic age and in man’s cars remained at 20,000 lb. although 
primordial state woman was the it was customary to load in excess 
burden carrier, as she is today among the savage races of the of that figure. In 1877 some cars were built to carry 30,000 
world. Just when primitive man transferred the burden Ib. and beginning in 1879 the standard cars built for the 
trom the shoulders of a woman to the back of an animal is principal lines were constructed to carry 40,000 lb. 
a matter of conjecture but the transfer was final and the The comparative weight of a standard Pennsylvania Rail- 
irst step in solving the problem of land carriage was directly road box car, with its load, in 1870 and 1881 was as follows: 
traceable to that occurrence. ; — Ratio of 

Animal-drawn vehicles served the purpose of land trans- Weight Weight tototal § dead weight 
portation until the seventeenth century when the necessity an — oo Total pn onl Prone 5 
lor increasing capacity led to the adoption of wooden rails 1870...... 20,500 20,000 40,500 49.38 1 to 1 

at the collieries of England for the conveyance of coal to the agp and goonies _— — peti: 
river or sea. This marked the inception of tramways or This shows considerable progress was being made in the 
colliery ds, and from the seed thus planted came the rail- matter of increasing the carrying capacity of freight cars 
toad. With the introduction of the steam locomotive, pas- with little, if any, increase in the dead-weight. Notwith- 
Senger cars came generally into use, and it is difficult from standing the gain of 30 per cent in the ratio of paying weight 
this period forward to trace separately the progressive im- to gross weight the ratio of dead-weight to paying load 
provements in the development of freight and passenger cars, was 1 to 1.8, indicating the difficulty which the roads were 
a8 Most of the mechanical features were developed concur- experiencing at that period in obtaining the ratio of 1 to 3 
rently th classes of equipment. which Jonathan Knight, civil engineer of the B. & O., as 

‘ early as 1832 submitted as the most economical. 
Freight Car Development As contrasted with the situation 40 years ago ,the follow- 

| On the Mauch Chunk, one of the earliest coal roads, each ing table, showing for certain types of modern freight cars 
car had ad weight of 1,600 Ib. and a capacity of 3,200.1b., the ratio of dead-weight to carrying capacity, will indicate 
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the remarkable progress made by the railroads and the car 
builders in designing cars that give an economical ratio be- 
tween the weight and load which is to be carried: 


Ratio 

of dead 

Per cent weight 
Weight of load, to 

ofcar Load, Total, total carrying 

Ib. Ib. lb. weight capacity 

1919 U. S. R. A. sinble sh. box. 46,900 110,000 156,900 70 1t02.35 

1919 U. S. R. A, double hopper. 41,000 120,000 161,000 74 102.93 

1919 U. S. R. A. gondola...... 43,100 110,000 153,100 72 1t02.55 
1921 Virginian coal car....... 78,900 240,000 318,900 qa. FOS 


This indicates that the predicted ratio of 1 to 3 has been 
attained for certain types of coal cars and in the case of an 
experimental ore car a ratio of 1 to 4 was. reached. The 
ecohomies to the railroads and to the public resulting from 
these developments are obvious. 


Three Important Events of 1867-68 


The year 1867 was a vital one in the annals of American 
railway car building. ‘The predecessors of you gentlemen 
_ assembled here today met and formed The Master Car Build- 
ers’ Association, and on Washington’s Birthday of that same 
year there appeared on the transportation stage a young man, 
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indebted for the progress in railroad equipment. 


Some idea 
of what the M. C. B. has accomplished in the way of stand. 
ardization of car parts may be observed from the following 
list which summarizes the achievement up to the present 
time: 


Journal boxes—58 kinds reduced to 5 sizes, one interchangeable 


type. ; 
Axles—56 kinds reduced to 5 sizes, one interchangeable type. 
Couplers—26 kinds reduced to 1. , 
Brake Shoes—20 kinds reduced to 1. 
Brake heads—27 kinds reduced to 1 interchangeable standard. 
Wheels at present, three types—4 sizes. 
Brake beams at present—all interchangeable. 
Grab-irons fixed by law. 
a em being prepared by Mechanical Division, 


The Westinghouse air brake opened the way for the safe 
handling of trains of increased length and cars of higher ca- 
pacity. Its value to operation was demonstrated in 1887 
by a test on 50 freight cars, a train of 1,900 ft. and a weight 
of 1,700,000 lb., which was brought to a stop from a speed 
of 20 miles an hour in a distance of 171 ft. To stop the 
same train at the same speed by the use of hand brakes by 








gg 











Coal Car in 1830 and a Coal Car of Today 


who was destined to become one of the world’s greatest master 
car builders, a man whose vision and genius enabled him to 
surmount what had seemed insuperable obstacles; a man who 
foresaw the possibilities of giving to the American public 
comfort -and luxury in travel—George Mortimer Pullman. 
He was a pioneer, the creator of a new business. 

In the same period there came another advancement of 
great significance, the invention of the Westinghouse air- 
brake, and its successful application in the winter of 1868- 
1869 to eight cars and an engine on the Steubenville accom- 
modation train on the Pittsburgh, Cincinnati & St. 
Louis. 

The organization of the Master Car Builders’ Association 
marks what was virtually the first step in the standardiza- 
tion of interchange parts of American cars. ‘The work 
accomplished by the association in this respect has been and 
will continue to be of incalculable value to railroad opera- 
tion. In its Standards and Recommended Practices the asso- 
ciation has created a monument appropriate to the purposes 
of its organization, viz.: “The formation and dissemination 
of correct views regarding car construction.” To the rail- 
road officers of which the association was composed we are 


five men, all ready for simultaneous action, required a dis- 
tance of 1,563 ft. 

In 1857 an eastern railroad had 30 box cars fitted with 
double sides, roofs, floors and the interstices packed with saw- 
dust. This in its crude form was probably the first refrig- 
erator car. In 1871 there was introduced a refrigerator 
car equipped with ice bins, or compartments, at the ends of 
the car and about 1881 the first stock car with watering 
troughs and feed bins was constructed. 


Automatic Couplers and Air Brakes 
Made Steel Underframes Necessary 


The introduction of the automatic coupler, extending ove 
a period from 1883 to 1888, tested by the Pennsylvania 2 
1883 and 100 sets tested by the C. B. & Q. in 1884, marked 
another great forward step in the safe and prompt handling 
of freight equipment, obviating the need of a man betwett 
cars in coupling. 

With the advent of the air brake and the automatic coupler, 
permitting high speed and quick handling of heavy equ 
ment, the inadequacy of the wood frame car became apparent. 
Wooden draft timbers bolted to the bottom of wooden center 
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sills pulling out, wooden center sill breaking at bolsters and 
the difficulty in obtaining an adequate supply of timbers for 
the gradually increasing sizes of cars, made a change to 
gronger and more readily obtainable materials imperative. 
Thus, born of necessity, came draft sill reinforcements of 
steel, steel underframes for wood cars, steel frame cars and 


steel cars. 
Development of Steel Freight Cars 


The use of steel in car construction probably was first 
introduced in 1874 in the form of channel iron for sills and 
bolsters in a car operated in stock service on an eastern line. 
In the late seventies or early eighties a peculiarly shaped iron 
body hopper car, known from its shape as a three-pit hop- 
per, was introduced. This was of 13 tons capacity, weighing 
12,800 lb. Southern Iron Car Line in about 1882 intro- 
duced what was known as the pipe car, the center and side 
sills of which were of truss type, pipes acting as top and 
bottom members held apart by separating clamps. End sills 
were of malleable iron and later trussed iron bars, bolsters 


MECHANICAL ENGINEER 









447 


number and cartying capacity of freight cars as well as the 
extent to which maximum utilization of the increased ca- 
pacity has been secured. The following tabulation shows 
the number, capacity and average loading of freight cars 
during. 1921 as contrasted with 1902, the earliest year for 
which reliable data are available regarding capacity of all 
freight cars in service. It presents a striking picture of the 
advance made during that 19-year period. 


GrowTH IN CAPACITY AND UTILIZATION OF FREIGHT Cars 


” . _ Average net 
ggregate Vv. capacity tons 
Number Goa, percar, loaded 

of cars tons tons per car 
PORES ios cacapuacaoeein 1,546,101 43,445,438 28.1 16.92 
PEE so see case tece sabes 2,378,682 101,093,985 42.5 29.30 
Per cent increase, 1921 53.9 132.7 51.2 73.4 


Notwithstanding the remarkable expansion reflected above 
in the number of freight cars it will be noted that their 
aggregate carrying capacity has increased at a rate nearly 
two and one-half times faster than the increase in units. 

In the United States, the old Concord stage coach was 
adapted to railroad usage by the application of flanged 





—_$_—_— 


16099 


a 














The Progress of 92 Years—Early English Stock Car Compared with Modern American Type 


Were of angle iron. This type of car proved unsatisfactory 
IN service. 

It was not until 1894 that the modern steel car became a 
recognized unit of American railway service. In that year 
the Carnegie Steel Company had six flat cars built, and in 


1896 the Keystone Bridge Company built two 100,000-Ib. 


capacity steel hopper cars which were exhibited at a con- 
Yention at Saratoga and afterward placed in service on the 
Pittsburgh, Bessemer & Lake Erie. This railroad in 1897 
Placed the first large contract for building steel cars in this 
country when 1,000 cars were built, 600 of pressed steel 
and 400 of rolled structural shapes. 

From | t period forward, progress in the construction of 
steel freight cars has been rapid, as indicated by the follow- 
Ng comparison of cars in service on Class I roads as of De- 
cember 1921: 

Hes n OF CGB) 10 SERVING 5 6 soi a0n ccacsawesmensanamnee 2,378,682 
alo CS Oe MPU ont ak doc pda Resa te wadeis 640,891 
eo. came COG: ark: Ge AMINE. 6c ski ku knack satsceaw< eebenes 27 
pron ot CRED, SN ON aio ceria since wins Bo eS eaeu ees 903,240 
ns = ver of steel and steel underframe cars.......... 1,544,130 
“Oportior eel and steel underframe cars to total, per cent.. 


© most remarkable features in connection with 


freiol ee ° ° ° 
fight development has been the rapid increase in the 








wheels. Other accounts depict the first passenger cars as 
nothing more than clumsy, covered box wagons fitted with 
planks for seats, while the first passenger car on the B. & O, 
was like a small clap-boarded wagon on wheels, similar in 
appearance to a North Carolina mountain hut. The first 
cars were propelled by horse power, with a capacity of from 
12 to 24 passengers. 


Development of Passenger Cars 

The introduction of the bogie truck by Ross Winans on 
a B. & O. passenger car about 1831 ushered in the first 
eight-wheeled car, and marked the beginning of the radical 
difference between the English and American cars. ‘The 
ability of this eight-wheeled car to round curves which 
abounded on most railroads led to its general adoption by 
about 1835. 

The typical eight-wheeled passenger coach built between 
1840 and 1850 was devoid of springs aside from the ordi- 
nary rubbers in the pedestals; the only ventilation was by 
means of a 10-in. flue in the center; the windows did not 
raise but the panels between them could be lifted instead; 
there were no lighting arrangements except a candle placed 
at each end of the car; heat was supplied by one stove; thers 
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were no closets, lavatories, or water coolers; the wheels were 
outside of the bearings on the original trucks; the seat frames 
were of iron with walnut arms and upholstering of plain 
leather; and the body of the car was 36 ft. in length, 8 ft. 
4 in. in width and 6 ft. 4 in. in height. While the arrange- 
ments of the car indicated marked progress in passenger car 
construction it was conspicuously lacking in a number of 
modern improvements. 

From 1860 to 1870 passenger cars in general use had seat- 
ing capacity for about 60 passengers and a body about 50 ft. 
long, 10 ft. wide and 7 ft. high; seats were cushioned and 
heat was furnished by stoves and light by oil lamps. These 
cars were equipped with rubber and elliptic springs, the 
metal for axle bearings was in process of experimentation, 
hand brakes were still in use and attempts were being made 
to devise a reclining seat. 

During the seventh decade sleeping cars on through lines 
first became effective and dining and parlor cars made their 
initial appearance. The influence of the Pullman car has 
seemingly been a potent factor in the development of pas- 
senger carrying equipment. As the Pullman Company was 
the originator of de luxe sleeping car service, so also it was 
the initiator of complete hotel service as applied to trains. 
In 1867 it introduced the hotel car “President,” a sleeping 
car with a kitchen at one end, and this was the forerunner 
of the dining car (a later development by the company) 
which supplanted the hotel car. 

The original wood frame passenger cars were improved by 
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cars are being rapidly displaced by all-steel and steel-under. 
frame cars. The extent to which these types are superseding 
the wooden car is disclosed by contrasting the classified 
passenger and Pullman car ownership as of January 1, 192? 
with the ownership as of January 1, 1911, as follows: 


om— Increase 





1911 .1922 Number Per cent 
ea 53,274 33,433 *19,841 #37 
Steel-underframe cars.. 1,636 9,505 7,869 481 
UNE CREO Delesed isceidnd 3,589 20,569 16,980 473 
Totales sissies. 60,499 63,507 3,008 5 





*Decrease. 


The criticism has been made that the passenger coach of 
today differs but little from the coach of 25 years ago, but a 
comparison of a typical coach of 1898 period with one built 
in 1922 will readily disclose the radical differences between 
both cars. 


PassENGER CoacHES—TopAy AND 25 YeEars AGo 


1898 Model 1923 Model 
Length ..ccccccscsccccssccccccccccecs 48 ft. 6 in. 70 ft. 
EN iuRAdian is teasbibeosesouanen 53,000 Ibs. 140,400 Ib. 
Capacity ..ccccccscovcsccccscccccee e- 56 passengers 84 passengers 
II icin: tirnocsatesannincwamanasanee Wood Steel 
EE: OEE RONGR 6.54.05:6 450 os care aeue A 6 
MOMIRD  isieip be Ddwinnaieneiclesinicesecwaues ‘Open Vestibuled 
ene ee ee Oil lamps Electricity 
EES pietd Wea dase%s ioe nubian align. o.wG-aiale'e Coal stove Steam 


Modern American passenger equipment has been subjected 
to criticism as being too heavy. Safety is the first considera- 
tion in the minds of every master car builder and high 
speed has made it necessary to so construct cars that their 
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increases in size and carrying capacity so far as consistent 
with safety in connection with wood construction. Next 
came composite steel construction and finally the all-steel 
passenger car and the transition from wood to steel construc- 
tion assumed such proportion that there was virtually created 
a new industry in connection with car building, viz., the 
production of steel cabinet work for the interior finish. The 
first all-steel passenger car turned out by the Pullman Com- 
pany was built in 1908, although the Pennsylvania had ac- 
quired some steel cars at an earlier date. 

With the arrival of the steel age it is of interest to note 
the evolution in interior decorations. From the wood interior 
of the early days which were entirely devoid of any attempt 
at embellishment there came the era of highly ornate style 
with inlays, heavy carvings, and other embellishment which 
was followed by gradual reversion to plainer styles with less 
ornamentation and, finally, there was adopted the plain, sani- 
tary and modern steel finish of today with a minimum of 
decorative features. 

Contrasted with the original crude passenger car, there are 
now many and varied types of cars. Light wooden passenger 

















Pioneer English Goods Wagon Compared with Present American Box Car 


various parts must be heavy enough to provide an ample 
margin of safety and strength, not only to resist the sudden 
shocks and distortion stresses on the structure which use 1m 
poses, but also to give ample provision against deterlora- 
tion and reduce the cost of maintenance to a minimum. Light 
cars have proved unequal to the requirements of Americal 
passenger travel. The weight of modern passenger equip 
ment is the result of service demands—the safety and coll 
fort of passengers—and these requirements are its adequate 
defense. " 

When it is considered that the modern passenger car ® 
equipped with electric lights and steam heating systems 
toilet and wash-room facilities supplied with running hot and 
cold waters, coolers for drinking water, drinking cup vendors, 
electric fans, upholstered seats with headroll and automatic 
foot rest, continuous parcel racks on each side of car, window 
shades, windows that can be raised and lowered, exhaust 
ventilators in deck sash in body of car and in men’s # 
women’s saloons, an interior finish of mahogany color, ett, 
it will be seen that the all-steel passenger coach in its present 
stage of development embodies the maxima of safety, come 
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fort and convenience insofar as engineering ability, me- 
chanical ingenuity and scientific research can contrive. 


Development of Car Equipment in Relation to Traffic 


To illustrate the extent to which railroad traffic has in- 
creased the following is presented: 


Increase 
1890 1920 per cent 
MOR 2ycswkinsideceassdd inten 62,947,714 105,710,620 
Total revenue ton-miles (millions)...... »207 413,674 443 
Ton m revenue freight per inhabitant 

EE SMM 5 os beg Avnsetns snawauennes 1,200 4,000 233 
Ratio increase in ton-miles per inhabitant 
to in¢ 6 Gn PORUIEHOR =. ...0544e5amas 1 3% 

These figures afford an index of the extent of our in- 
dustrial expansion and diréct attention to the service which 
the railroads have rendered as builders of business by 
effecting a solution for the multitude of problems which such 
expansion has involved. To the skill of the master car 
builder much of the credit is due. 

In attempting to solve this problem the railroads found 
that a mere increase in the number of locomotives and cars of 
the same types and capacities as were in service 20 or 30 
years ago was not practicable. The adoption of such a 


method would result in congestion of physical plants with all 
the attendant evils such as traffic embargoes, exorbitant costs, 
etc., which would prove burdensome alike to railroads, 
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the occupancy of line and terminal trackage, thereby reduc- 
ing tractive resistance by minimizing wheelage and dead- 
weight, at the same time decreasing maintenance costs and 
dead-time by curtailing the number of units. 

The extent of the development from 1902 to 1921 (the 
last year for which complete statistics are available) is shown 
in the following figures: 


Increas¢, 


1902 1921 per cent 
Total number of freight cars owned.. 1,546,101 2,378,682 54 
Aggregate carrying capacity.......... 43,445,438 101,093,985 133 
Unit carrying capacity, tons.......... 28.1 42.5 51 
Ton-mile traffic handled (millions).... 157,289 309,443 97 
Miles of yard and side tracks........ 58,221 100,705 73 


Had the traffic demands for greater carrying capacity been 
accommodated during the intervening years by the seem- 
ingly simple process of adding locomotives and freight cars: 
without any attempt at changing their design or capacity,. 
it would have been necessary to add 2,051,550 freight cars,. 
making the total number of freight cars required under suche 
a plan 51 per cent greater than the actual number of freight 
cars in service during 1921. The addition of this num- 
ber of freight cars, ratably determined, would have required 
77,250 miles of additional yard and side trackage, an in- 
crease of approximately 133 per cent over the trackage of 
1902, or 35 per cent more yard and side trackage than was 
in existence in 1921. Furthermore, 22,823 additional freight 

















Early English Gondola Compared with Its American Big Brother 


shippers and consumers. A given mileage of main track 
complemented by a given mileage of yard and side tracks 
can accommodate only a certain number of cars and locomo- 
tives and this situation therefore is the limiting factor as 


regards the number of trains that can be moved daily. 
Furthermore, if the simple process of multiplying rolling 
stock were confronted by no obstacle other than physical 
limitations, the twin factors of increased capital investment 
and rising operating costs would act as a check upon such a 
method. The construction of additional track mileage, en- 
tailing enormous capital expenditures and constantly increas- 
Ing expenses for maintenance, replacements, taxes, and other 


incidental costs, can be justifiably and economically under- 
taken only when maximum utilization of the existing fa- 
cilities of that character has been obtained. 

The necessary alternative of the railroads, therefore, has 
been to secure the most intensive and efficient utilization of 
the existing plant and to accomplish this the first step was an 
Increase in the efficiency of the motive power, thereby en- 
abling it to haul greater loads at the same or at a lesser 
‘xpense. An increase in motive power can accomplish only a 
small fraction of the desired results, however, unless it be 
— ‘ied with a corresponding increase in the capacity 

Telgit 


cars and an improvement in their structural de- 
cumulative effect of which is a greatly increased 
This is the most effective method of condensing 


Sign, th 
tain load 


locomotives—or 97 per cent more than the number in service 
in 1902—would have been required to handle the additional 
gross tonnage. It may be well to leave to your conjecture the 
tremendous expansion which would have been required in all 
other complementary facilities to accommodate the demand 
for increased capacity had the railroads attempted to meet 
the problem by the impracticable method of simply increas- 
ing the number of equipment units. 

The addition of 2,051,550 freight cars alone during the 19 
years referred to would have been in excess by 1,218,969 cars 
of the number of freight cars actually added during that 
period; at an average cost of $1,500 per car these 1,218,- 
969 extra cars would have required an additional investment 
aggregating $1,828,454,000, the capital charges on which, 
alone, at 6 per cent would have amounted to $109,707,240. 

Furthermore, if during the period from 1902 to 1921 the 
railroads had simply added 2,051,550 freight cars with an 
average unit capacity of 28.1 tons, corresponding to that 
of the equipment in service in 1902, they would have been 
forced to handle 6,449,000,000 additional loaded car-miles 
in 1921 to accommodate the traffic actually transported in 
that year, the direct transportation cost of which alone, on 
basis of 1921 costs, would have added over $300,000,000 ta 
their expenses. 

The effect upon transportation rates—which vitally affect 
the shipper and consumer—resulting from these inordinate 
















































increases in capital and operating expenses cannot be ap- 
praised, but it is obvious that any attempt to maintain a 
freight rate level sufficiently high to protect these burden- 
some costs would have proved inhibitive of traffic. 

The output of the transportation industry is measured in 
traffic units of tons and passengers carried one mile, and 
the efficiency with which the transportation machine has 
functioned by reason of the increased unit capacity and 
weight of equipment, more intensive utilization of facilities, 
reduction of curvatures and gradients, etc., is strikingly re- 
flected by a comparison of results during the period from 
1890 to 1920. 


, Increase 
1890 1920 per cent 
ED eee ce. kien «+ ain 8 os 6 6 62,947,714 105,710,620 68 
Traffic units handled (millions)...... 112,750 587,824 421 
Tons handled per train.............. 177.42 652.40 268 
Wreight traffic density................ 493,638 1,748,451 254 
Passenger traffic density........ ne 75,751 199,708 164 
Traffic unit handled per capita popula- 
ey SO eS et ae ee ie 1,791 5,560 210 
Index number of wholesale prices of 
NF EEO TCT 82 189 130 
Average freight rate (mills).......... 9.41 10.52 12 


The normal development of railroad equipment was 
limited by war restrictions during the four-year period, 1915- 
1918, and by financial restrictions during the ensuing years, 
1919, 1920 and 1921, but notwithstanding the fact that only 
100,000 freight cars were purchased during the 26 months 
of Federal control—approximately 46,000 cars per year— 
the average number of new freight cars added by the rail- 
roads over a period of 10 years, 1913-1922, has amounted 
to 101,009 annually. To overcome any existing freight car 
shortage and to accommodate present and future traffic de- 
mands of commerce the railroads, in recognition of the neces- 
sity confronting them for the maximum improvement and 
expansion of their transportation facilities, expended $200.- 
000,000 for freight cars in 1922 and have authorized addi- 
tional expenditures for freight cars of, approximately, $515,- 
000,000 for 1923. When we add to this the actual expendi- 
tures during 1922 and the authorized expenditures for the 
year 1923 for locomotives, additional trackage and other 
facilities, the sum total of money invested in expansion of 
railroad properties will approximate one and a half billion 
dollars. 


Conclusion 


Ninety years ago Mons. A. Notre of Paris, a farsighted 
Frenchman, wrote: 

“The public and private advantages, already derived from 
this (railroad) system, have reduced it to a certainty that 
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this mode of construction can be adopted on long roads 
with a view to both swiftness and economy. Agriculture 
commerce and manufactures will acquire a new impetus 
from the communication with the most distant markets, - 
ing rendered more rapid and cheaper; the poor man wil] no 
longer be obliged to deny himself that which was formerly 
beyond his means; the rich man will be conveyed with 4 
velocity which formerly all his wealth could not have pro- 
cured for him, and in a political and military point of view 
the mind is lost in its imaginings; nations may collect their 
armies on their frontiers as if by enchantment.” 

His vision was prophetic. He painted a large picture 
a picture which doubtless in his day was viewed with skepti- 
cism. Today there is still the opportunity for vision and 
prophecy when one discusses the subject of transportation, 





























Type of Passenger Car Used on the Baltimore & Ohio in 1829 


To a close student it is evident that the development of rail- 
road equipment has not only kept pace with the traffic re- 
quirements of the country, but, thanks to the master car build- 
ers of America, has anticipated and is anticipating the neces- 
sities and demands of the future. The art of car building 
has progressed from the rough and ready cut-and-try 
methods of the old wooden car days to the execution of care- 
fully developed engineering designs in steel construction. 
Experts in structural details and construction features are 
constantly on the job. American inventive genius is pro- 
ducing specialties that increase service, give added security 
and keep American railroading in the van. 

H. C. Oviatt (N. Y. N. H.& H.): In consideration of the 
very fine talk and pictures presented here this morning at the 
convention, I move that we extend a rising vote of thanks 
to Mr. Carry. 

(The motion was unanimously carried.) 
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Contractor’s Locomotive for Irrigation Project in Northern Brazil, Built by American Locomotive Company 
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The Report of the Arbitration Committee 


Respensibility for Car Conditions to Meet Interchange 


Requirements of Rule 3 Placed on Owner 


RING THE YEAR Cases 1233 to 1286, inclusive, have been 
D decided and copies sent to the members. A vote of concur- 
rence is requested by the committee. 


With the approval of the General Committee, the committee 
has discontinued the rendering of interpretations of questions under 
the Rules of Interchange and considers only those disputes pre- 
sented in the form of arbitration cases in accordance with Rule 
123. This change in practice has been of great benefit to the 
committee and also to the members as all arbitration cases are 
published and the decision thus made available for the guidance 
of all the members. 


Recommended Changes in the Rules of Interchange 


Changes or additions in the text of the rules, as far as possible, 

are shown in italics. 
RULE 2 

The committee recommends that Section (b), third paragraph, 
of this rule be modified to read in accordance with proposed form 
shown below, to improve the handling of such cars: 

“A leaky tank car shall have stenciled on both sides, in letters 
three inches in size, adjacent to the car number, the words ‘Leaky 


tank. Do not load until repaired,’ and the owner shall be imme- 


diately notified. Stenciling must not be removed until the tank 
Decale” 

The committee recommends that a new paragraph be added to 
Section (f) of this rule as follows: 

“For inside door protection, the car transfer check as shown on 
page 172, issued by the road having car in its possession, shall be 


for bill against road on which load originated, for cost 
of adjusting load due to absence of, or improper inside door pro- 
tection, as well as cost of applying or correcting such protection. 
(See Section G. A. R. A. Car Service Rule 14.)” 

This change is to conform to joint recommendation of Com- 
mittee on Car Service of the Transportation Division and Arbitra- 
tion Committee, Mechanical Division, making originating road re- 
sponsible for absence of or improper inside door protection. This 
recommendation has been approved by the general committees of 

th Divisions and the necessary changes in Car Service Rule 14 

ere approved at the session of the Transportation Division at 
go, April 25, 1923. 

The committee recommends that Section (h) of this rule and 
form, Authority for Transfer or Adjustment of Lading, be modi- 
fied as shown below, to provide that, when used as a bill it will 
show that the work was performed: 

“The car transfer check authorizing transfer or rearrangement 
of lading be of the form shown on page 172. All of the informa- 
tion required by the reading of the form must be filled in.” 

[The billing instructions at the side of the form are changed to 
provide that the form itself may be used as a bill_—Eprtor.] 


Rule 3 


The committee recommends that the effective date of Sections - 


(b) and (d), second paragraphs, be extended to January 1, 1925. 
It is felt that the present situation justifies these extensions. 

To prevent the transfer of lading enroute and to enable car 
own ) apply device which has been adopted as standard for 
, the committee recommends that Section (f) be modified 
to r in accordance with proposed form shown below: 

“After January 1, 1924, no refrigerator car equipped with brine 
tanks will be accepted from owner unless provided with suitable 
device for retaining the brine between icing stations.” 

The committee recommends that the effective date of Section 
(i) be extended to January 1, 1925, and that the section be mod- 
ified to read in accordance with proposed form shown below: 

“A January 1, 1925, cars with trucks of less than 60,000 
lb. capacity will not be accepted from owner unless equipped with 
wooden or metal draft arms extending beyond the body bolster, 
metal draft arms integral with body bolster, metal draft arms 
extending to metal body bolster and securely riveted to same, or 
transom draft gear.” 
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The present situation justifies this extension. It is also felt 
that transfer of lading enroute should be prevented and car owner 
held responsible for compliance with the rules. 

The committee recommends that the effective date in the second 
sentence of Section (1) be extended to January 1, 1925. 

To prevent the transfer of lading enroute and to require car 
owner to comply with the rules, the committee recommends that 
Section (0) be modified in accordance with proposed form shown 
below: a 

“(o) Cars built after November 1, 1920, will not be accepted 
from owner unless equipped with 6-in. by 8-in. shank A. R. A, 
Standard Type D couplers.” 


RuLE 9 


The committee recommends that the following new paragraph 
be added to this rule: 

“When charge is made for adjusting safety valves on tank cars, 
billing repair card must specify the pounds pressure at which the 
valve opened before adjusting.” 

It is felt that this information should be given the car owner 
to justify bill for adjusting safety valves. 


RuLE 17 


To conform to the recommendation of the Committee on Wheels, 
the committee recommends that a new section be added to this 
rule to be designated as Section ‘(i) and to read as follows: 


“The application of cast iron wheels cast after June 30, 1924, 
of nominal weight less than 650 Ib., 700 Ib. and 750 Ib. shall be 
considered as improper repairs.” 

The committee recommends that Interpretation No. 7 of this 
rule be modified in accordance with proposed form shown below: 

“(7) QO —(CNo change.) 

“A.—The substitution of the Schaeffer patented brake lever con- 
nection does not constitute wrong repairs. If such connection 
is not standard to any of owner’s cars, charge for same should not 
exceed cost of that of owner’s standard.” 

It is reasonable for the car owner to accept charge for this 
device where used by the owner, even though not yet applied to 
the particular car in question. 


Rute 30 


To remove present inconsistency, the committee recommends 
that Section (c) of this rule be modified in accordance with pro- 
posed form shown below: 


“(c) Wooden and steel underframe cars (except refrigerator 
cars) should be re-weighed and re-marked each year during the 
first two years the car is in service, and thereafter once every 24 
months. All-steel cars and all refrigerator cars should be re- 
weighed and re-marked at least once every 36 months. Such re- 
weighing and re-marking may be done after expiration of 18 months 
(for wooden and steel underframe cars) and 30 months (for all- 
steel and all refrigerator cars) from. the month in which previous 
weight was obtained. This paragraph does not apply to tank cars.” 


Rute 32 


The committee recommends that a new item, “discharge valve 
caps,” be added to the first paragraph of this rule. 

The committee recommends that Item 4 of Section (d) be mod- 
ified to read as shown below: 

“(d) 4. No rider protection, when necessary, if car is dam- 
aged to the extent shown in footnote to Rule 43.” 

The committee recommends the following interpretation to Sec- 
tion (d), Item 3, of this rule: 

“QO.—Does this apply to cases of damage to cars in hump switch- 
ing where rider protection is furnished? 

“4—No. This provision is intended to refer to wharves or 
other inclines on which cars are not handled with rider protection.” 

These changes and interpretation are to improve and clarify the 
rule. 























































































































Rute 33 

To clarify this rule, the committee recommends that the first 
paragraph be modified as shown below: 

“Owners will be responsible for the expense of repairs to safety 
appliances where not involved with other delivering line damage, 
except damage to running boards (including their supports and 
attachments) on tank cars when sideswiped or cornered.” 


Rute 58 
The committee recommends the following interpretation to this 
rule: 
“Q.—Is car owner responsible for damage to air brake hose, 
angle cock or train line due to couplers passing? 
“A—Yes, unless otherwise provided in Rule 32.” 


Rute 72 
The committee recommends that this rule be modified as shown 
below : . 
(Owners responsible.) “Any seam running lengthwise and 
within the limits of 334 in. from flange, as shown in Fig. 5.” 
This is recommended by the Committee on Wheels, as all longi- 
tudinal seams are dangerous regardless of apparent small extent 
on surface, 
RuLe 98 


The committee will designate all paragraphs of this rule with 


letters for ready reference, and recommends that a paragraph be 


added to this rule reading as follows: 

“If new cast tron or new cast steel wheels are applied account 
delivering line defect on wheel or axle or both, owner may be 
charged for the difference in value between new and second-hand 
wheels whether or not a defect card is involved. Similarly, if new 
A. R. A. standard axle is applied account delivering line defect 
on wheel or axle or both, owner may be charged for the difference 
in value between new and second-hand axle whether or not defect 
card is involved.” 

Owner receives the betterment and would not be penalized in 
being billed for it. Also, it creates incentive to apply new material 
which is preferred by car owner and because it is in line with 
rule on wrought steel wheels. 


Rule 111 


The committee recommends that the following note be added to 
this rule in order to make it more clear: 

“Note: In cases where annual air brake cleaning is not per- 
formed, but triple valve is renewed account of defective body, 
charge may be made for material only. Also in such case if brake 
cylinder, brake cylinder piston or non-pressure head are renewed, 
account of defective, charge may be made for material and labor.” 


Rute 112 


Attention has been called to a misprint in Note 1 to this rule 
as shown near top of page 161 of the 1922 Code. 

This note should read as follows and will be corrected in the 
first supplement to the rule issued: 

“Note 1—These rules are for the purpose of settlement between 
carriers and between catriers and private lines, for destroyed or 
dismantled cars, handled under the Rules of Interchange, and are 
not intended to be applied to cars of the same particular types in 
the accounts of individual carriers.” 

The committee recommends that a new paragraph be added as 
the third paragraph of this rule reading as follows: 

“Second hand trucks used under new car bodies or new trucks 
used under old car bodies shall be considered as of the same age as 
the car body in figuring depreciated value.” 

The members of the committee are T. H. Goodnow, chairman, 
C. & N. W.; J. J. Hennessey, C. M. & St. P.; J. Coleman, Cana- 
dian National; F. W. Brazier, N. Y. C.; T. W. Demarest, Penn- 
sylvania, and G. F. Laughlin, Armour Car Lines. 


Discussion 


T. H. Goodnow (C. & N. W.): The committee has withdrawn 
the paragraph contained on the last page of the report under 
Rule 112, reading as follows: “Second-hand trucks used under 
new car bodies or new trucks used under old car bodies shall be 
considered as of the same age as the car body in figuring de- 
preciated value,” and substitutes the following: “The age of trucks, 
in settling for destroyed cars, shall be considered the same as 
that of the car body.” 
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In connection with that last paragraph, the sub-committee on 
billing data will make a report and in accordance with whatever 
action you take on that report the Arbitration Committee wil} 
frame certain rules to be included in the interchange rules so that 
the provisions of that report will be carried out. 

H. T. Bentley (C. & N. W.): I move that the report of the 
Arbitration Committee be accepted, with the amendment or change 
which it proposes in the report. . 

(The motion was duly seconded and carried.) 

R. L. Kleine (Penn. System): The report of the sub-committee 
on regulations governing inspection and repairs of foreign cars 
and billing therefor under the A. R. A. rules of interchange has 
already been approved by the Arbitration Committee and it was 
also submitted to the General Committee and received its approval 
and went to the board of directors, which approved the principles 
involved but left to the association any changes that it might wish 
to make in the details. The purpose of the report is to correct 
some of the things that the Inspection Bureau of the Association 
is finding. 

In general these inspectors find that in-so-far as the billing 
itself is concerned it is being carried out fairly well, and that 
not much exception can be taken to it, but in-so-far as the 
mechanical details and the originating records are concerned there 
is room for improvement, and this report is for the purpose of 
giving to all railroads an approved method. I will read the prin- 
ciples and that part of the report that relates to the mechanical 
details. [Mr. Kleine here read from the proposed regulations, 
the purpose of which is to provide a correct basic method of 
recording the repairs made and material applied to foreign cars; 
a system of records sufficient to insure correct determination of 
responsiblity for the repairs, according to the interchange rules: 
and also the proper preparation and handling of the billing coy- 
ering the cost and responsibility for repairs. The regulations in- 
clude instructions for systematic checking of the way in which 
repairs and the billing therefor is being handled, the results of 
which are to be available to the A. R. A. Mechanical Inspection 
department. A system of refunding for improper charges discov- 
ered by these checks is outlined and a number of forms designed 
to show the minimum information required to carry out the pur- 
pose of the regulations are included.—Editor.] 

Chairman Coleman: You have heard the report. What disposi- 
tion do you want to make of it? 

J. J. Tatum (B. & O.): I move that the report be accepted 
and referred to the Arbitration Committee so that it can make 
the necessary changes in ihe rules of interchange to make them 
effective. 

F. W. Brazyer (N. Y. C.): We should not let this report go 
by without paying a compliment to Mr. Kleine. It is one of the 
best reports that has been gotten up and I believe it is going to 
clear the atmosphere on these questions. Possibly it is going to 
mean a lot more work for you to carry out the recommendations 
contained in the report, but it is going to be decidedly worth 
while in the end. 

(A motion was carried to accept the report and refer it to the 
Arbitration Committee and to be embodied in the rules. A rising 
vote of thanks was then extended to Mr. Kleine for his very able 
report. ) 

Mr. Kleine: I want to thank you for this honor and to say in 
justice that it does not belong to me. It belongs to the sub-com- 
mittee of the Arbitration Committee and the inspectors of your 
Interchange Bureau. They have done all the work arid they have 
prepared it. I have simply been the coordinating officer. 


IN THE DERAILMENT of a passenger train on the Canadian 
National near Jardine Brook, New Brunswick, on June 19, two 
coaches fell down a bank and 12 passengers were injured. 


THe PLans ror RemMovinc Grape Crossincs and making other 
extensive railroad improvements in the southern part of Philadel- 
phia—elaborate plans involving both the Pennsylvania and the 
Baltimore & Ohio, based on studies and. negotiations which have 
been going on for several years—have been finally completed and 
have received the approval of the Pennsylvania Public Service 
Commission. One of the first features of the work to be begun 
will be the elevation of the tracks on Washington avenue, af 
the continuation of this line on Gray’s Ferry avenue between 
Fifth ‘and Thirty-first streets. 








x 1917 

for u 

mend 
50), 750 
change h 
for these 
have indi 
is servic 
cause in 
ast iron 
and also 
criticism 
represent 
ron WI 
the prop 
ance an 
specificat 


Prop 


such co 
nealing, 
the foll 
Frac 
iron fre 
than 14 
hub; vy 
anchors 
tion, 
Cut 
Rm, 
not be 
throat, 
ing of 
my dt 
mottlec 
than J 
white 
one pl; 


to the 


An: 
durin 
chase 
centa, 
termi 
tion, 
Tesen 






vill} 
lat 


the 


ze 


ng 
yle 


vo 


er 
|. 
he 
ve 
id 
ce 


id 


Report of the Committee on Wheels 


Revision of Specifications for Chilled Iron and Wrought 
Steel Wheels Proposed—New Gage for Steel Wheels 


, 1917 the new arch plate 700 Ib. design for cast iron wheels 
le use under cars of 80,000 lb. capacity was made recom- 
mended practice. In 1920 the new design of wheels of weights 
«, 750 and 850 lb. were made recommended practice. No 
ange has been made in the specifications to provide tests proper 


ir these wheels. Furthermore, investigations of failed wheels 
ye indicated that the chemistry of the wheel has a bearing on 
is service-ability, therefore, a demand has arisen for a chemical 


cause in the specifications. Your committee has prepared a new 
gst iron wheel specification to take care of these new features, 
and also to clear up certain clauses, wiich have been subject to 
siticism because of being indefinite. A meeting was held with 
eoresentatives of the Association of Manufacturers of Chilled 
iron Wheels, at which they were given an opportunity to criticise 
the proposed specifications. We wish to acknowledge the assist- 
ace and support, which these representatives gave. The final 


as proposed, are as shown below: 


specifications, 


Proposed Specifications for 
Cast Iron Wheels 


(As far as possible the important changes in the specifications 
ad Code of Rules are shown in italics.] 

|. Scope—These specifications cover all 33 in. cast iron wheels 
for railway service, for loads of maximum gross weights not ex- 
eding 95,000, 132,000, 169,000 and 210,000 !b. based on units of 
eight (8) wheels. 

Manufacture 
2. MatertaAL.—(a) Wheels shall be made of a mixture of 


ich composition, that with good foundry practice and proper an- 

nealing, they will have the required chill in the tread and meet 
following requirements : 

FractuRE.—(b) The fracture shall show a soft clean grey 

n free from defects such as holes containing slag or dirt more 
han 4 it diameter or cluster of such holes, honeycombing the 

; white iron in the plates or hub; or clear white iron around 
anchors and chaplets at a greater distance than % in. in any direc- 

. Steel chaplets are preferable to iron chaplets. 

HILL. The depth of clear white iron shall not exceed 
4m. at the throat and 1 in, at the center line of tread and must 
not be less than %4 in. at the center line of treaa and 7/16 in. at the 
throat, These limits apply to all weights of wheels. The blend- 
ing of white iron with the grey behind it shall be without 
t line of demarcation, and the iron shall not have a 

wrance in any part of the wheel at a greater distance 

from the throat and the tread. The depth of clear 

ill not vary more than % in. around the tread in any 
me plane in the same wheel. 





Chemical Composition and Tests 


3. Cuemicat Composition.—(a) The wheels shall conform 

ng requirements as to chemical composition. 

Combined carbon, maximum, 0.90 per cent. 

Sulphur, maximum—0.17 per cent for 1923 to 1924 incl. 
0.16 per cent for 1925 to 1926 incl. 
0.15 per cent for 1927 to 1928 incl. 
0.14 per cent for 1929 and after. 


Manganese, minimum, 0.50 per cent. 

Total carbon desired, minimum 3.35 per cent. 

Phosphorus desired, maximum, .35 per cent. 
Analysis ll be made by manufacturers from test blocks poured 
turing the day’s melt from each cupola from which wheels pur- 


tlased to these specifications are poured, to determine ‘the per- 


ttitage of manganese, phosphorus, sulphur and silicon. The de- 
termination carbon shall also be furnished merely for informa- 
‘on, A copy of this analysis shall be given purchaser or his rep- 
"Sentative on request. 

Carck A» arysts—(b) An analysis shall be made by the pur- 
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chaser from one of the test wheels representing each 100 wheels. 
The chemical composition thus determined shall conform to the 
requirements specified in Section 3-a, 

Drillings for analysis shall be taken from a drill hole bored 
into the back double plate of the wheel midway between the core 
holes. 

4. Patrerns.—(a) Patterns and chillers must be such that 
they will produce wheels according to dimensions shown in A. R. 
A. drawings for wheels. 

DiMENSIONS.—(b) ‘The normal diameter of the wheels produced 
by the chiller must be A. R. A. Standard 33 in. measured at a 
point 25 in. from the outside of tread of the wheel. Wheels shall 
not vary more than 5/16 in. above or below the normal size meas- 
ured on the circumference. Each wheel shall be so nearly circu- 
iar that a true metallic ring placed on its tread, and bearing some- 
where on the cone, shall, at no point, be more than 1/32 in. from 
the tread. The thickness of the flange shall be within the max- 
imum and the minimum flange thickness gages adopted by the 
A. R. A. for new wheels. The flange thickness on any individual 
wheel must not vary more than 1/16 in., the thickness to be meas- 
wred at a point 5% in. above base line of tread. 

Tapinc.—(c) All wheels shall be taped by the manufacturer 
with A, R. A. standard tape. The normal wheel having a cir- 
cumference of 103.67 in. shall be designated as Tape 3 wheel, 
limited by 1/16 in. over and under the normal circumference. The 
smallest diameter of wheel acceptable under the specifications will 
be designated as Tape 1 wheel, the largest diameter acceptable 
under the specifications as Tape 5 wheel. Each tape size will 
cover a range of &% in. in circumference. The wheels will be made 
with five small lugs cast on the hub. When taping the wheel a 
sufficient number of these lugs are to be cut off allowing the 
proper number to remain to represent the tape size. Under no cir- 
cumstances are any of these lugs to be cut off after the wheel is 
received from the foundry. These instructions are for new wheels 
coming from the foundry, 

WeicHTs.—-(d) Wheels shall be in accordance with the 
weights shown in Table I, based on 1917-1920 A. R. A. Draw- 
ings. 

Faken’ sizes of cores have been added to Table I.—Enprror.] 

CorEs.—In cases of wheels ordered with cores smaller in 
diameter than the standard, the additional weight should be 
considered as an addition to the normal weight and paid for 
by the purchaser. 


Physical Properties and Tests 


5. Test SpecImMENS.—(a) When ready for inspection, the 
wheels shall be arranged in groups, all wheels of the same date 
grouped together and for each 102 wheels which pass inspection 
and are ready for shipment, 2 wheels furnished free of cost shall 
be taken for test. One of these shall be the highest tape wheel 
and shall be subjected to drop test; the other which will be the 
lowest tape shall be subjected to the thermal test. If the inspector 





Tas.e II 
Weight of Weight of Height 
wheel, padi tup, pounds of drop, feet No. of blows 
650 250 9 12 
700 250 10% 12 
750 250 12 12 
850 250 13 12 





of the railway company so desires, he may make his drop test on 
a low tape wheel and demand a third test wheel of the highest 
tape size to be broken up to determine the chill; this third wheel 
also to be furnished free of cost. 

Drop Test.—(b) The anvil of the drop testing machine shall 
be supported on rubble masonry on a concrete foundation at least 
2 ft. deep and shall weigh not less than 1,700 Ib. The striking 
face of the tup shall be 9 im. in diameter and flat. When bottom 
of the face of the tup assumes a round or conical form by wear 
it shall be replaced. The face of each of the three bosses sup- 
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porting the wheel under test shall be flat and measure 5 in. in 
width. 

(c) The test wheel shall be so placed on the three supports 
with the flange down, that the tup will strike centrally on the hub. 
The test wheel shall pass the requirements given in Table II 
without breaking in two or more pieces. If the test wheel fails 
all wheels bearing the same tape size shall be rejected. 

(d) If test wheel cracks with three blows or less it will be con- 
sidered as having failed. 

6. CHILL Test.—(a) The wheel selected for drop test and the 
wheel which has been given the thermal test shall be broken so 
that the chill may be examined in at least four different portions 
of the wheel. The depth of pure white iron shall conform with 
the requirements in Section 2-c. If the sample does not conform 
to the requirements stated all wheels of the tape size represented 
by the sample shall be rejected. 

7. THERMAL TEst.—(a) In making the thermal test, the wheel 
shall be laid with the flange downward in the sand with the chan- 
nelway 4 in, deep and width as shown in Table III, molded in 
green sand around the wheel, the tread of the wheel to form one 
side of the channelway, and the clean flange forming as much of 
the bottom as its width will cover. This channelway shall be 
filled with molten cast iron which shall be hot enough when 
poured, so that the ring cast, when the metal is cold, will be solid 
and free from wrinkles. The time when pouring ceases shall be 
noted, and after the time given in Table III has elapsed, an ex- 
amination of the wheel shall be made. If a crack develops in 
the wheel within the time limit specified in Table III, all wheels 
bearing the same tape size shall be rejected. 





Tas.e III 
Weight of Cooling Width of 
wheel, pounds time, minutes channelway, inches 
650 2 1% 
700 2 1% 
750 2 2 
850 2 2 


(b) /n order to prevent spitting while pouring, the tread and 
flange may be covered with a coat of shellac. Wheels selected for 
test which are wet or which have been exposed to snow or frost 
may be warmed sufficiently to dry them or remove the frost before 
testing, but under no circumstances shall the thermal test be ap- 
plied to a wheel that in any part feels warm to the hand. Ther- 
mal wheels shall be broken so as to determine the chill and not the 
fracture. 


Additional Tests 


8. Dror anp THERMAL TESTS.—If the test wheel fails in either 
drop or thermal tests all wheels bearing the same tape size shall 
be rejected. The remaining wheels of the lot shall be tested as a 
new lot of wheels. 


Workmanship and Finish 


9. WorKkMANSHIP.—(a) Chill shall have an inside profile that, 
in the finished wheel, will produce the exact form of flange and 
tread contour as shown by A. R. A. drawings adopted in 1917 
and 1920. 

FinisH.—(b) All wheels shall be thoroughly cleaned by re- 
moving all core sand and foreign substances. Wheels offered for 
inspection shall not be covered with any substance which will hide 
defects. The body of the wheel shall be smooth and free from 
slag, shrinkage or blow holes, swollen rims or other defects. The 
hubs and rims shall be solid. The tread and throat shall be smooth 
and free from deep and irregular wrinkles, slag, sand wash, or 
chill cracks and sweat. The hub core shall not be more than 1/16 
im out of center, 


Marking 
10, Maxnxinc.—All wheels shall be marked and numbered con- 
secutively in accordance with instructions issued by the purchaser. 
All wheels shall bear the initials of the purchaser, wheel num- 
ber, weight of wheel, month, day and year when made and for 
indicating the tape number, five small lugs ¥% in. in diameter and 


% in. high to be cast on the inside of the wheel. 

All wheels shall have the name of the manufacturer and place 
cast on the outside plate of the wheels. 

Wheel numbers once rejected shall remain unfilled. 

Wheels conforming to requirements of these specifications shall 


have plainly marked on the outside plate A. R. A., 1920, for wheels 


of nominal weight of 650 Ib. and 750 Ib. and A. R. A. 1917 for 
wheels of nominal weight of 700 lb. and 850 Ib. 


Inspection and Rejection 


11. Insprction—(a) The manufacturer shall notify the pur- 
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chaser when ready for shipment, and shall furnish all the 
facilities and labor to enable the inspector to make tes and pro 

shipment of the wheels. The inspector shall have free ts 
parts of the manufacturer’s works which concern the manufacty, 
of all wheels ordered, or at any time while the work is re 
performed, am 

ReJEcTION Limits.—(b) If any lot of wheels submitte for 
test fails to meet the requirements of drop, chill, fracture, therm) 
or chemical test as regards combined carbon :contents, all wheel 
of the same tape size shall be rejected. : 

(c) Any lot of wheels which fails to meet chemical require. 
ments, all wheels of that lot shall be rejected, except as regards 
the combined carbon content, which condition is cov 
graph 11-(b). 

INDIVIDUAL ReEJEcTION.—(d) Individual wheels will be consid. 
ered to have failed and will not be accepted or further considered 
which: ’ 

(d-1) Do not conform to standard measurements, special cop. 
sideration being given to dimensions of rim and hub and contoy; 
plates and location of hub core. 

(d-2) Are over or under weight; overweight will be accepted 
if no overweight is charged for. 

(d-3) Have physical defects described in paragraphs 42 anj 
4-b. 

(d-4) Do not bore out readily due to hard hub or hard spo, 

(d-5) In all cases where wheels are rejected, the letter “R” 
must be chipped out of the legend A. R. A. unless such whee 
meet the requirements as to chill, thermal, drop and chemical tests 
set forth in these specifications. 

REJECTION AT DESTINATION.—(e) Wheels which show injur- 
ous defects while being finished by the purchaser, or which crack 
while being pressed on axle, shall be rejected provided the axk 
pressure is not excessive and the bore of the wheel shows m 
evidence of faulty machine work for gouging. 

12, REHEARING.—Samples for chemical analysis which rept- 
sent rejected material shall be preserved for fourteen days from 
date of test report, in case of dissatisfaction with the results of 
the test, the manufacturer may make claim for rehearing within 
that time. 


MeCESsary 


ered in para. 


Cast Iron Wheel Design 


In 1917 the 700-lb. wheel was made recommended practice. This 
wheel differs from the old design in that it was the arch-plate type 
and had 25 Ib. additional metal. In 1920 the arch-plate design of 
weights 650, 750 and 850 Ib. were also made recommended practice 
Your committee feeis that these wheels have now been in service 
long enough to demonstrate their merit and that they shoul 
therefore be advanced to recommended practice, with the exception 
of the 850-Ib. wheels. There are few of the latter in service an 
sufficient data has not been accumulated to warrant this design 
being advanced to standard practice. At present there are a nut: 
ber of private car lines and railroads who are still applying the 
old type light weight wheel. It is not fair in interchange to have 
these wheels put under cars, as the committee feels they are no 
safe for mountain grade service. If the designs are advanced t0 
standard practice, a rule can be included in the code of rulé 
which will prohibit the use of light weight wheels in interchange 
after a certain date. We recommend that the following rule be 
placed in the code of rules: 

If cast iron wheels, other than A, R. A. Standard 650, 70 and 
750 Ib. are applied, this should be considered as wrong repatts 
after July 1, 1924. If the date of casting shown on the wheel 
later than July 1, 1924, the owning line may bill for impropt 
repairs. It is understood that wheels having different tread cot 
tours and flange sizes greater than those shown in standard draW- 
ing will not be included under the class of improper wheels. 

The reason for excluding the tread contour and the fang 
dimensions is, that this subject is still open for discussion by 
committee and a number of roads are using special tapers and @ 
special reinforced flange, which in no way affect the safety ot ™ 
wheel. 


Taper of Tread of Wheels 


At the request of the American Railway Engineering Assotie 
tion, the committee held a joint meeting with the sub-committe 
of this association on Track Stresses, at which there was 2 ™ 
discussion of tread design of wheels and its relation to the canting 
of rail. It developed there was little data available in regard " 
the effect of small or large tapers on wheel tread, so far as . 
effect on the rail was concerned. The representatives of the * 
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p.£. A. brought out the fact that the spreading of rails and the 
wearing into tie plates and ties on the outside is a serious problem 
and on many of the roads they are meeting this by the canting of 
wil. Some of their representatives have felt that the wheel 
read should have a lighter taper than 1 in 20 to help relieve this 
~ondition. It was brought out that wheels and rails both wear 
quickly after being put into service and any relation between the 
tread contour and the contour of the rail was soon lost. Thus it 
would not t appear likely that making a slight alteration in the taper 
would 1 remove this condition, and furthermore, the main cause of 
the spreading of the rail was entirely independent of tread taper. 
The sub-committee of the A. R. E. A. asked for a statement as 
to the possibility of a change in the taper of the wheel, in order 





that they might have a permanent basis from which to start rec- 
mmendations for canting rails. Your committee advised them 
that they had not received any data that would warrant making 
a change in the taper. The present taper is thought to be most 
ajvantageous, as regards flange wear. The last change made in 
the taper was in 1907, when it was changed to 1 in 20 from 1 in 
%, At present practically all wheels made in the United States 
are being made with this standard taper. Your committee ad- 
yised the sub-committee of the A. R. E. A. that they did have 
under consideration the making of the tread with a single taper 
in 1 in 20 instead of the present double tread, and this procedure 
met with the approval of the sub-committee of the A. R. E. A. 


Grinding Cast Iron Wheels 








The committee was requested to give consideration to the ques- 
tion of ling new cast iron wheels. Studies were made to de- 
termine the actual amount of eccentricity found in new wheels 
after mounting. This eccentricity is of course due to two condi- 
tions: First, eccentricity in casting; second, eccentricity in mount- 
ing. Members who are grinding slid flat cast iron wheels report, 
that they frequently find a high spot at a distance from the slid 


flat spot, wv hich would indicate that the high spot helped to pro- 
luce liding, due to catching on the brake shoe. They also 
t the wheels which have been ground give much better 

than ordinary new wheels, which would also indicate 
tha erage new wheels have considerable eccentricity. 
Measurements of new wheels have shown eccentricities as high 
as 3/16 in. though the average is much below this. One large 
road in the southeast is grinding new cast iron wheels and they 
report that this practice has proven a desirable one and has re- 
ited in better wheel service. Investigation indicates that in 
modern machines, it is possible to grind new cast iron wheels for 
ly 60 cents a pair. 

Th mittee feels there is a possibility of better results by 
grinding mounted new cast iron wheels and it therefore recom- 
mends that where roads have facilities they give consideration 
hi tice, 

Seams in Cast Iron Wheels 
unication was received regarding the weakness of 
72, regarding condemning limit for seams calling 


attention to the fact that a seam, whenever found, should cause 
the condemning of the wheel, regardless of its length, because of 





Ta t the seam is often covered over with good metal and 
it is impossible to determine its extent. The actual presence 
of a seam is a great hazard, and the majority of broken flanges 
are due to this defect. The committee agrees with this criticism 
and suggests that it be changed to read: 

Any unferential seam within 334 in. limit from flange. 

The present rule allows an inspector to pass a wheel having a 
seam 27 long and located close to the % in. limit from the 
flange, h the committee feels is dangerous practice. 


Flange Thickness for Cast Steel Wheels 


\ request was received from the manufacturers of cast steel 
Wheels, that the flange thickness limitations be reduced to the 
same as se for wrought steel and steel tired wheels, instead 
ot the iron wheel limit. The manufacturers presented a 
series of tests which indicated that the strength of the flanges 
Was in excess of that of the cast iron wheel. The committee 
had a representative make a test of flanges worn down to the 
two limits and these tests indicated that the strength of the flange 
ot the cast steel wheel was much greater than that of the cast 
fon wheel and equal to that of the wrought steel wheel. Under 
these circumstances, we feel that the claim for a lower scrapping 
limit on flanges of cast steel wheels is a justifiable one and there- 
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fore, recommend that the limit be made 15/16 in. for all cast 
steel wheels under both freight and passenger cars and that 
changes in the Code of Rules be made accordingly. 


Condemning Limit for Steel Wheels 


At the 1922 convention the Wheel Committee recommended 
rolled steel wheels be allowed to wear % in. lower than the present 
limit under tenders of switching locomotives. The committee now 
feels that such a test would not produce reliable figures for 
many years, as a great many of the roads use cast iron wheels 
under tenders. The present scrapping limit for rolled steel wheels 
under freight cars is entirely too high in comparison with the 
scrapping limits of the steel tired wheels; the steel wheel limit 
is % in. higher than that for steel tires, through the critical 
line from the throat to the underside of the rim. This appears 
unjustifiable, as the tire is more liable to breakage due to its 
fastening to the center than is the rolled steel wheel. Experi- 
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ments made to determine the strength of the flange of the wheel 
when worn to the present limit and to % in. below the present 
limit indicate that the flange with the % in. lower limit has a 
strength greatly in excess of that of the cast iron wheel and 
should be entirely satisfactory for freight service. The commit- 
tee therefore recommends that the condemning limit for rolled 
steel wheels in freight service be reduced % in. and the limit 
for locomotive tenders and passenger cars be left as now shown 
in the Standard. After the passenger car and the locomotive 
tender wheels have worn down to their limit, they can be trans- 
ferred to freight car service and an extra 4% in. of service 
secured. The practice will result in a saving of large sums, as 
there are now millions of rolled steel wheels in service in this 
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country. The committee recommends changes in the Code of 
Rules in another portion of this report, which will cover this 
change in scrapping limits. 











Proposed Specifications for Steel Wheels 


The committee has written complete new specifications covering 
wrought steel wheels. The old specifications contained a number 
of clauses which have resulted in confusion and argument’ in 
inspection at wheel plants, Furthermore, some of the tolerances 
were not practical. The committee held a joint meeting with rep- 
resentatives of the steel wheel manufacturers and each member 
of the committee visited the plant of a manufacturer, in order 
to be thoroughly familiar with the details of the manufacture. 
The committee therefore, submits the specifications shown to 
replace the present specifications: 


1. Scope—These specifications cover all solid 


wrought 
carbon steel wheels for locomotives and cars. 


I. Manufacture 
2. Process.—The steel shall be made by the open hearth 
or electric process. 
II. Chemical Properties and Tests 


3. CHEMICAL COMPOSITION.—The steel shall conform to 
the following requirements as to chemical composition. 


ee ch asia. ck sa dane eee ohare 0.65 to 0.85 per cent 
I Senos oat cae Pe eae OR 0.60 to 0.85 per cent 
NE RE NODE SOIR as vn ccc cc conceeene 0.15 per cent 
COE CUOE cc cctsceesccneusve 0.05 per cent 
SN PEN 55d one eccia.ant soacaeee 0.05 per cent 


4. LapteE ANALyses.—To determine whether the material 
conforms to the requirements specified in Section 3, an analysis 
shall be made by the manufacturer from a test ingot taken dur- 
ing the pouring of each melt. A copy of this analysis shall be 
given to the purchaser or his representative. 

5. Cueck ANAtyses.—A check analysis may be made by the 
purchaser from a wheel selected by him, representing each melt, 
and this analysis shall conform to the requirements specified in 
Section 3. A sample for check analysis may be hot punched or 
taken by means of a core drill from any one point in the plate, 
or two samples may be taken, in which case they shall be on radii 
at right angles to each other. Samples shall not be taken in such 
a way as to impair the usefulness of the wheel. Drillings for 
check analysis shall be taken by pouring entirely through the 
sample, parallel to the axis of the wheel; they shall be clean and 
free from scale, oil and other foreign substances. All drillings 
from any one wheel shall be thoroughly mixed together. 


III. Mating 


6. Matinc—(a) Wheels must be mated as to tape size and 
shipped in pairs. 
(b) When specified all wheels of any one type and rough bore 
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shipped in any one carload lot shall be so selected as to permit 
mating and mounting within a five-point carbon range accordin 
to the carbon content stamped on the wheels; i.e, 65-70, 66-7] 
67-72, 68-73, 69-74, 70-75, inclusive, etc., the preferred ranges to 
be considered as 70-75 and 75-80. 


IV. Tolerances 


7. ToLerANces.—Wheels shall be furnished rough-bored, ang 
with faced hubs, and with contour of tread and flange as shown 
on Standard Drawing, A. R. A. Manual, Section “D” Page — 
and shall conform to the dimensions specified subject to the follow. 
ing tolerances: 


Flange 


(a) HeicHt or FLANncE.—The height of flange shall not be 
less than 1 im. nor more than 1% in. 

(b) TuHickness oF FLANGE—The thickness of flange shall 
fall within the limits of the maximum and minimum standard 
flange thickness gages shown on Page 41, Section “B;’ A. R. A. 
Manual. 

(c) TuHroat Raprus.—The radius of the throat shall not vary 
more than 1/16 in. from that specified. ; 

Rim 

(d) Tape S1zeE.—The tape size of 28 in. wheels shall not be 
less than Tape 32 nor more than Tape 46, 30 in. wheels shall not 
be less than Tape 82 nor more than Tape 96; 33 in. wheels shal! 
not be less than Tape 157 nor more than Tape 171, and 36 in, 
wheels shall not be less than Tape 233 nor more than Tape 247. 

(e) Rim InTeERIoR DIAMETER, BACK Face oF Rim.—The rim 
interior diameter, back face of rim, shall not be less than 225% in, 
for 28 in. wheels, 2454 in. for 30 in. wheels, 2754 in. for 33 in. 
wheels, and 3054 in. for 36 in. wheels. The maximum rim interior 
diameter, back face of rim, shall be governed by the tape size 
and rim thickness. 

(f) Rim INTERIOR DIAMETER, FRONT FAcE oF Rim.—The rim 
interior diameter, front face of rim shall not exceed the rim ir 
terior diameter, back face of rim, nor vary under that dimension 
by more than % in. 

(¢g) THicKNEsSs oF Rim.—The thickness of the rim shall be 
measured radially of the wheel, on the back face of the rim, be- 
tween the inside diameter of the rim and the point at which a line 
drawn through the intersection of Line “A”-“B” and tread of the 
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WHEEL TREAD AND FLANGE FOR STEEL WHEELS 


wheel, parallel to the axis of the wheel, meets the back face of 
the rim. The thickness of rim thus measured with a standard 
A, R. A. steel wheel gage, or an approved equivalent shall not be 
less than 2% in. and shall not vary more than ¥% in. on any two 
radu in any one wheel. 

(g-1) The rim thickness when measured radially on a plane | 
in. from front face of rim shall not vary more than ¥% in. on any 
two radii in any one wheel. The contour of the underside of the 
rim shall be practically symmetrical either side of the plate. 

(h) To facilitate measurement of rim thickness the radius 0 
the inside edge of back face of rim shall not exceed % in. A sharp 
corner is preferable. 
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(i) Rorunpity.—All rolled to finish wheels when gaged with 
a rolundity gage shall not show an opening between the gage and 
wead at any point greater than 1/16 in. 

(j) Brock Marks on Treap—The maximum height of block 
narks shall not be greater than 1/64 in. 

(k) WiotH or Rim.—The width of rim shall not vary more 
shan % in, from that specified. 

({) PrAne.—Wheels shall be gaged with a plane gage placed 
gncentric and perpendicular to the axis of the wheel. All points 
on the back of the rim equidistant from the center shall be within 


, variation of 1/16 in. from the plane of the same gage when 
so placed. 
Plate 
m) THICKNESS OF PLATE.—The plate thickness may vary but 
shall not be less than that shown on the drawings. 
Hub 


(1) DIAMETER OF Hus.—Hub diameter may vary, but wall 
thickness of finish bored hubs shall not be less than 134 in. at 
any point for bores 7 in. or less in diameter, nor less than 1% in. 
for bores more than 7 in. in diameter, and wall thickness for 
fnished bored hubs shall not vary more than % in. at any two 
points on the same wheel. 

(0) Hus LenectuH.—The length of the hub shall not vary 
more than % in. from that specified. 

(p) Depression or Hus.—In connection with wheels to be 
used ‘with journal boxes bearing on front face of hub, such as 
car and tender wheels, the depression of hub below front face 
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reneral Dimensions Referred to in Table 1. 


1 not be less, but may be as much as % in. more, 





hat specified, 
AQ) ECTION OF Hus.—Wheels to be used with journal 
voxes bearing on back face of hub, such as locomotive truck 
Wheels, shall be furnished with back face of hub machined to 
smooth ensions, or there shall be left on the hub face from 


ere 
1/10 in 


3/16 in. stock for finishing. 
Bore 


I METER OF Bore.—The diameter of rough bore shall not 

‘ary more than 1/16 in. over nor more than % in. under the 

timensioy specified. When not specified, the rough bore shall be 

Hoon less in diameter than the finished bore, subject to the above 
ation 


, (8) Brack Spors iv Hus.—Black spots will be allowed within 
“lM, of the face of the hub, but must not be of such depth that 
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they will not bore out and give clear metal at finished size of bore. 
(t) Eccentricity or Bore.—The eccentricity between the tread 
at line “A” “B” and the rough bore shall not exceed 3/64 in. 


Gages 
[Gages referred to are those shown in the Manual, Section B, 
pages 37, 38, 39, 40, 41 and 43.] 
8 Branpinc.—(a) The date, (day, month and year), brand 
of manufacturer, manufacturer’s serial number and heat number 
and carbon content designation shall be legibly stamped on the 





Taste I, PERMISSIBLE VARIATIONS IN DIMENSIONS OF WrouUGHT CARBON 
STEEL WHeEELtsS—SeEE Pace 1629 


Dimensions Permissible variations in dimensions 
FLANGE Over UNDER 
(eH acuesadssshessescees ban % in, 0 
(b) Thickness ...... ORE Ce re mn 1/16 in. 1/16 in. 
(a) ~ Redes OF 0G. i. occseiiésicecee 1/16 in. 1/16 in. 
Rim : 
(Od. SMES 5 5 cncceaccenasssaas se 14 0 
(e) Rim interior diameter—Back face 
OF WO wiekinsecesane fussassbee Limited by tape % in. 
size and rim 
thickness 


(f) Rim interior diameter—Front face 
of rim in relation to interior di- 
ameter—Back face of rim...... 0 % in. 
(g) Rim thickness from inner edge of 
back face to intersection of line 
A, TP GRE WOM ccc csacecccece Limited by tape 0 
2 size 


Maximum EccentTrRIcITy IN RELATION 
To TREAD % IN. 
(g-1) Variation when measured _ ra- 
dially on plane 1 in. from front 
Seer eee ¥% in. 
(h) Inside edge—Back face of rim 
(measuring line) maximum ra- 


BUle ccescnccesssmonks cease % in. 
(i) Maximum departure of tread from. 
ES eR er et re 1/16 in. 
(j) Maximum height of block marks on 
tread ..ccccccceccccccccccees ; 1/64 in. 
Che) - WE Bsc ictsccwese ces sees % in. ¥% in, 
(1) Maximum departure of any circle 
on back face from plane........ 1/16 in. 
PLATE 
(m) Thickness, variation from that 
GE iewcsdc nee sbecasabeeew en senks tdeeeeues 0 
Hus 
a) 2. IR niko sS chasis anowsas’ sukandasecuanann Limited by wall 
thickness 
2. Minimum thickness of wall, for 
bores 7 in. or under.......... 1% in. 
3. Minimum thickness of wall for 
WOES NUE 7 Tikes soc tccescee os 1% in. 
4. Maximum variation in thickness 
of wall in any one wheel..... ° % in. 
Ce eer rr eer | in. ¥% in. 
(p) Depression below front face of rim ¥% in. 0 
(q) Projection beyond back face of rim: 
When furnished finished....... 0 0 
When furnished rough......... 1/16 in. 0 
to 
3/16 in. 
Bore 
(When not specified, rough bore 
shall, be % in. less than finish 
RO Fe eee eR 
(r) Diameter of rough bore.......... 1/16 in. % in. 
(s) Maximum depth of black spots in 
rough bore within 2 in. of face 
Oe EE bs hekutes waa sabataeeee Must finish clean 
(t) Maximum eccentricity of rough 
bore in relation to tread........ 3/64 in. 





back face of the rim approximately % in. from the inner edge of 
the rim, as shown on sheet 49, section “D,’ A. R. A. Manuai. 
The height of characters shall not be less than ¥% in. for hot 
stamping or 4 in. for cold stamping. 

(b) The tape size shall be plainly stencilled on the back of the 
plate in figures at least 1 in. high, 


V. Finish 

9. FinisH.—(a) The wheels shall be free from injurious de- 
fects, and shall have a workmanlike finish. 

(b) ‘Wheels shall not be offered for inspection if covered with 
paint, rust or any other substance, to such an extent as to hide 
defects. 

VI. Inspection 


10. Inspection.—(a) Inspector representing the purchaser shall 
have free entry, at all times while work on the contract of the 
purchaser is being performed, to all parts of the manufacturer’s 
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works which coricern the manufacture of the material ordered. 

(b) The manufacturer shall afford the inspector, free from 
charge, all reasonable facilities and necessary gages to satisfy him 
that the wheels are being furnished in accordance with these 
specifications. Tests and inspection at the place of manufacture 
shall be made prior to shipment and free of charge to the 
purchaser. 

(c) The purchaser may make the tests to govern the acceptance 
or rejection of material in his own laboratory. or elsewhere, as 
may be decided by the purchaser. Such tests, however, shall be 
made at the expense of the purchaser. Amy rejection based on 
such tests shall be reported to the manufacturer within five work- 
ing days from receipt of samples. 

(d) ‘Wheels which show injurious defects while being finished 
by the purchaser shall be rejected, and the manufacturer promptly 
notified. 

(e) Samples tested in accordance with Section 5, which repre- 
sent rejected wheels, shall be preserved for two weeks from 
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date of test report. In case of dissatisfaction with the results of 
the tests the manufacturer may make claim for a rehearing withiy 
that time, ° 


Gage for Steel Wheels 


The present gage for gaging steel wheels has not been foyng 
satisfactory, as it is too complicated for the average inspector 
or wheel lathe hand and there has been a demand 
gage to answer all the requirements, and at the 
revision of the Code of Rules governing billing for metal in 
rolled steel wheels through the use of such a gage. The limit of 
wear line which has been placed on wheels has been found to be 
an unsatisfactory method of gaging the wheels, because of the 
fact that the treads wear hollow, and no way is provided to 
take care of this measurement. Furthermore, the rules governing 
the maintenance of locomotives issued by the I. C. C. place the 
fimit on the dimensions from the throat to the underside of the 


for a simpler 
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Various Uses of Wheel Gage 
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ILTERNATIVE METHOD OF APPLYING STEEL WHEEL GAGE 

0 WHEELS WHILE UNDER CAR TO DETERMINE WHETHER 
HEY ARE TO SCRAP LIMIT OF TREAD THICKNESS. 

4EN WHEELS ARE REMOVED FINAL CHECK MUST BE MADE 
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METHOD OF APPLYING STEEL WHEEL GAGE ON WORN FLANGE WHEEL 
THE POINTER INDICATES AMOUNT OF METAL IN SIXTEENTHS OF AN 
YNCH 70 BE TURNED OFF TREAD TO:'RESTORE. FLANGE CONTOUR WITH 
WITNESS. GROOVE. THE SIDE SCALE SHOWS AMOUNT OF METAL 

ON TREAD ABOVE MEASURING LINE. 
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METHOD OF APPLYING STEEL WHEEL GAGE TO MEASURE — 3 | 


AMOUNT OF METAL 70 BE TURNED OFF TREAD 70 

REMOVE FLAT SPOT ANO ALSO EXTRA METAL TO B£ TURNED 
OFF 70 RESTORE FLANGE GONTOUR.. 

IN THIS ILLUSTRATION ONE EIGHT OF AN INCH PLUS ONE 
SIXTEENTH OF AN INCH OF TREAD METAL SHOULD $E CHARGED 

70 DELIVERING LINE ACCOUNT FLAT SPOT AND ONE QUARTER OF 
AN INCH CHARGED AGAINST OWNING LINE ACCOUNT RESTORING 
FLANGE CONTOUR. THE EXTRA ONE SIXTEENTH OF AN INGH 
CHARGED FOR THE FLAT SPOT 1S MADE 70 ALLOW FOR CUTTING 
UNDER HARO SURFACE AT FLAT SPOT 
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back rim. This latter dimension is really the correct dimension 
for limiting the wear of steel wheels, inasmuch as this is the 
danger point and not the front rim. The Committee has gone into 
this matter carefully and has developed a gage which is sub- 
mitted for approval. This gage takes care of the measurement 
of amount of metal to be turned off the tread to restore full 
flange contour as well as the limit of rim thickness. It should 
be noticed, that it also provides a gage checking the depth and 
location of witness groove in the flange after turning. It is the 
practice of most roads to leave this witness groove in the flange 
after turning, inasmuch, in this way a large amount of serviceable 
tread metal is saved. The committee feels that inasmuch as this 
is a good practice, it should be sanctioned by the Code of Rules, 
but limitations should be put on the depth and location of the 
groove. The maximum depth is limited to 3/64 in. and the 
location to a minimum of % in. above the base line. Changes in 
the Code of Rules will be necessary to cover this point and are 
given in another portion of this report. All final gaging of 
wheels with this new gage will be on the back rim of the wheel. 
The committee realizes that while the wheels are under the cars, 
it is difficult to take this measurement, particularly, on the middle 
wheel of a six-wheel truck. The gage has therefore been de- 
signed so that it can be applied to the outside of the wheel by 
the inspectors on the track, in order to make decision as to 
whether to remove the wheel. However, the final check after 
wheel has been removed must be taken from the back side of the 
flange, as this is the real limiting dimension. The new specifica- 
tions are drawn up with such tolerances on the inside rim diameter 
as to make it more readily adaptable to this type of gage. 

The illustrations show the methods of applying the new gage 
for the various measurements. In addition to the uses shown, 
inspectors can adapt the gage for use in measuring couplers by 


cutting off the lower end, so that length over all is 5% in. The 
gage may also be used by inspectors to gage thin flanges. Figure 


8 on the moving finger of the gage represents a flange of 1 in. 
thickness. Figure 9 represents a flange of 15/16 in. thickness. 
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It will be noticed that in the proposed changes in the Code of 
Rules, it is recommended that either the standard A. R. A. gage 
must be used for the measurement of the metal in billing or an 
approved equivalent. One other gage has been presented to the 
committee and changes have been made which bring it into con- 
formity with the requirements of the A. R. A. gage. This gage 
which is known as the I. D. Service Metal Wheel Gage, meets 
with the approval of your Committee and will be considered as 
an approved equivalent, under the Code of Rules. Any other 
gages which may be developed will be considered and either 
approved or condemned. 


Changes in Code of Rules 


Your Committee recommends the following changes in the Code 
of Rules to agree with recommendations made in this report: 

Rute 72.—Any circumferential seam within 334 in. limit from 
flange. 

Rue 74.—Worn FLANGES.—Cast iron wheels under cars of less 
than 80,000 lb. capacity with flanges having flat vertical surface 
extending 1 in. or more from tread, or flanges 15/16 in, thick or 
less, gauged at a point 3% in. above tread. 

Wheels under cars of 80,000 lb. capacity or over, with flanges 
having flat vertical surface extending 7% in. or more from tread, 
or flanges 1 in. thick or less, gaged at a point % in. above 
tread. See Figs. 3 and 4. 

Worn FLances.—Wrought 


steel, steel tired, or cast steel 
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wheels: Flanges having flat vertical surface, extendin 
more from tread, or flange$ 15/16 in. thick or less. 
3 and 4, 

Note: Wording under Figs. 3 and 4 should 
as to eliminate cast steel wheels from grouping with cast iron 

Rute 79.—TuHIn Treap STEEL WHEELS.—If iread is worn * 
that tread thickness, as shown by A. R. A. standard wheel gage or 
its approved equivalent is %/, in. 

STEEL TirED WHEELS.—If tread is worn to within 14 in, of the 
measuring line which is the inside edge of the limit of wear groove 

Rue 98, pace 101.—WroucHt STEEL WHEELS.—The price el 
new wrought steel wheels shall be based on scrap value of $1.9 
for metal inside the condemning limit, which is % in., as shown 
by the Standard A. R. A. steel wheel gage or its approved equiva 
lent, plus $1.52 for 1/16 in. of service metal (on radius of tread) 
in connection with standard full flanged contour with allowance 
for witness groove. 

SECOND PARAGRAPH ON PAGE 101 SHOULD HAVE THE FOLLOWING 
ADDED: The amount of service metal available will be measured 
on back face of the rim, using the standard A. R. A. steel wheel 
gage or its approved equivalent. 

THIRD PARAGRAPH ON PAGE 101 SHOULD READ: When repairs 
are not covered by defect charge, the proper credit for any allow- 
ance of service metal must be given the owner at the rate of $1.52 
for each 1/16 in. of service metal removed, measured on radius 
of tread, in connection with full standard tread and contour with 
witness groove left in flange and charge shall be made against 
owner for any increase in service metal. The amount of service 
metal available to be measured on back face of rim, using the 
standard A. R, A. steel wheel gage or its approved equivalent. 
In cases of slid flat wheels, loss of service metal shall be calcu- 
lated, using standard A. R. A. steel wheel gage or its approved 
equivalent, measuring on the back face of rim. The measurement 
of amount of metal to be turned off to true up the flange or tread 
will be calculated by the use of the standard A. R. A. steel wheel 
gage or its approved equivalent, measuring on the back face of rim. 

INTERPRETATION No. 1: Should be removed from the Code. 

INTERPRETATION No. 3: Should provide an allowance for wit- 
ness groove. 

Rute 107.—Unpber Item 420-D: Change to agree with above 
rule, 


g 1 in, or 
See Figs, 


be changed so 


Passenger Car Code of Rules 

Rute 7.—Item 5: This rule should be changed to permit cast 
steel wheels to have the same flange thickness limit as the wrought 
steel wheels. 

Irem 6: Should be changed so as to group the cast steel 
wheels with the wrought steel wheels and steel tired wheels as 
regards flange wear limit. 

Item 13: To Be Changed as Follows: If tread of steel tired 
wheels is worn to within %4 in. of measuring line, which is the 
inside edge of the limit of wear groove. On steel wheels if tread 
is worn to 1 in. thickness, as shown by standard A. R. A. gage or 
its approved equivalent. 

Service metal on steel wheels is to be measured by the stand- 
ard A. R. A. steel wheel gage or its approved equivalent. 

Rute 8—Item (F): Note under this rule should be changed. 

Rute 21.—Item 26: Allowance should be made for witness 
groove in the flange and note changed accordingly. Pm 

Rute 22.—NotTe uNpDER Item 55 should be changed, eliminating 
reference to the limit of wear groove and also limitations of metal 
in excess of 1% in. 

Recommendations 

The ‘Committee on Wheels recommends the following questions 
as discussed in this report be submitted to letter ballot: 

New specifications for cast iron wheels. 

New specifications for wrought steel wheels. 

Change in scrapping limit of wrought steel wheels. 
Change in flange thickness limit for cast steel wheels. 
Advancement of 650 Ib., 700 Ib., and 750 Ib. cast iron wheels 
to Standard Practice. . 

6. Adoption of new steel wheel gage as recommended practice. 

The committee also recommends that the various changes in the 
Code of Rules as listed in this report be considered by the Arbi- 
tration Committee. ; & 

This report is signed by C. F. Ripley (Chairman), A. 2 
S. F.; O. C. Cromwell, B. & O.; L. K. Silcox, C. M. & St. Fs 
H. C. Manchester, D. L. & W.; E. W. Smith, Penn. System, 
and P. H. Dudley, N. Y. C. 
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Discussion 


reading the report the chairman, C. T. Ripley, com- 
on the different subjects, with explanatory remarks 
easons for the conclusions reached by the committee. ] 
There are several changes in the specification for 
els which are the result of discussions and various 
uught forward in the last few'years. Chemical speci- 
been added. — 
ttee recommends the advancement of the new weight, 
heels to standard practice instead of recommended 
also suggests to the Arbitration Committee that the 
wheels be made compulsory in interchange. Our ob- 
) away with the practice which now exists on some 
n some private car lines of using lighter weight and 
igned wheels which are not felt to be safe in opera- 
iinous territory. This subject has. already been cov- 


report of the Arbitration Committee. 


of the tread on both steel and cast-iron wheels was 
1 joint meeting of the committee and representatives 
E. A. The committee felt that the existing taper 


tained for the present, but that consideration should 
1 change in the length of the 1 in 20 taper; that is, to 


thing approaching a continuous taper or at least an 


the present 1 in 20 taper closer to the edge of the rim. 
this is to get a large bearing area on the rail and thus 


life of the rail. This committee desires to do every- 
perate with the civil engineers which it can do with- 
g unduly the life of the wheels. 


The committee was requested to go into the question of grinding 


There is 


casting anc 
make them 1 
and | 
lowing this 
the results. 
The next 
recommender 


f this rule in 


seams, and tl 
The next 

wheels. Th 

lieve that 


experiments 
lor scrappin 
test machine 


ing the cas 
wrought-ste 


pé €asie! 


car wheels before they are put into service. We 
reports discussed the grinding of slid-flat wheels, 


actice is now followed by a number of the large rail- 


an advantage also in the grinding of new wheels, due 
to the fact th 


it they are out of round, and due both to defects in 
defects in mounting. Making them truly round will 
in better and should reduce the number of flat spots 

m both track and cars. One large railroad is fol- 


practice, and I hope their representative will discuss 


subject is seams in cast-iron wheels. The committee 
| that the Arbitration Committee increase the severity 
order to avoid any chance of accident due to hidden 
ie Arbitration Committee’s report has covered this. 


subject has reference to flange thickness for cast-steel 


manufacturers of cast-steel wheels are loath to be- 


they should be thrown in the class of the cast-iron 
wheels, due to 


the strength of their flanges. This committee made 
on the breakage of flanges in a few classes of wheels 
g limits, under specially constructed devices in drop- 


s, and found this claim was well warranted. We have, 
therefore, re 


commended that the code of rules be changed, throw- 
t-steel wheel into the class of the rolled-steel and 
| wheels. 


I would also like to call attention to the drawing of the steel 


wheel gage, 
in the right 


vertical flanges 


§ also one 
N the use 
which proj 
i$ an erro1 
T leo 
L have ¢ 
it and its 


FM. 


Under t] 
some cast 
high as ¢ 
\apparent] 
the therma 


There is an error in this drawing in the dimension 
hand upper corner which was designed for measuring 
s of cast-iron wheels. This should be % in. There 
her error in the drawing showing the saving involved 
' a witness groove. There is a small lip of metal 
ts beyond the line shown for the worn flange. This 


ge of this type here if anyone is interested in seeing 
plication. 
nc (Penn. System): We have had no experience 
t-iron wheels to chemical specification and therefore 
stion to offer on the proposed specifications. There 
W points to which I would like to call the attention 
ttee and possibly ask for a little further explanation. 
showing the height of drep for the different weights 
850-lb. wheel is given a 13-ft. drop. It seemed to 
possibly be 15 ft., in order to be in line with the 
isting in the drops of other weights of wheels. 
ction on chemical composition we have been getting 
wheels in which the corabined carbon would run as 
er cent, and we questioned whether those wheels 
od in every other respect, sound, good chill, met all 
nd drop tests satisfactorily) should be rejected be- 
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cause they were one per cent instead of 9/10 per cent combined 
carbon. 

Manganese is limited to .50 as minimum, but we sometimes get 
wheels which run .13 or 14 sulphur with .45 manganese, and it 
was a question in our minds whether those wheels were properly 
rejected as they would be under a strict interpretation of these 
specifications. 


Condemning Limit for Steel Wheels 


The only other point we have to bring up is in connection with 
the rolled-steel wheel condemning limit. Your committee recom- 
mended that the condemning limit for rolled-steel wheels in freight 
car service be reduced %4 in. and the limits for tender and box car 
wheels be left as they are now shown in the standard 1 in. We 
think that this does not fully cover the present conditions where 
larger axles, such as the E and F axle, and heavier wheel loads 
have come into use since the original limits were prepared. 

We would be glad to have the committee give consideration to 
this suggestion, and if it meets with their approval, perhaps incor- 
porate it with their report today or make such modification of our 
suggestion as they may see fit. 

We would suggest that the recommendation read as follows: 

“The minimum rim thickness for condemning limit shall be 34 in. 
for wheels on all axles in freight service up to and including the 
E axle, 6 in. by 11 in., and for all axles in passenger service up 
to and including the D axles, 5%4 in. by 10 in. The minimum 1-in. 
thickness of rim shall be maintained for wheels on the F axles, 
6% in. by 12 in., in freight service, and for the E and F axles in 
passenger service and for all tender and engine truck wheels. 

Mr. Ripley: As regards the height of drop, this was a ques- 
tion given considerable discussion. You will note in our report we 
did not recommend that the 850-lb. wheel be advanced to standard. 
There are some indications that our design in that weight is. not 
what it should be as yet. : 

The experiments at the plants with the drop tests which have 
been made seem to indicate that in this design 13 ft. is a proper 
height for the test. However, that particular wheel is going to be 
studied further by the committee in the coming year, possibly rec- 
ommending changes in the design and in the specification for the 
axle. ; 

I wish to call to your attention that under that table there is a 
new clause which makes the drop test mean something; that is, it 
says that if a wheel cracks at the third blow, or if it is rejected 
under the old system, we had to keep hammering it until it broke 
in half; in other words, we put the teeth into that test, as well as 
several other tests, that make them mean something, so that this 
specification for 13 ft. means a whole lot more than the old speci- 
fication for 15 ft. 

As regards the carbon allowance, that question was one which 
involved a great deal of argument. In the majority opinion of 
the committee, 0.90 per cent was as high as the carbon should go, 
the idea being that this carbon indicates the annealing. That is 
the real story, how it is annealed after being taken out of the 
molds. If not handled properly, the combined carbon is liable to 
be high and this causes wheels to snap in service, breaking at the 

late. 

. As regards manganese, sulphur and carbon content, the manu- 
facturers in their meeting, after much argument, finally accepted 
this specification as one which they could meet and which they felt 
would make a good wheel. I believe the limits which we have set, 
while not as close and as fine as some representatives have wanted, 
are fair both from the users’ and manufacturers’ viewpoints and 
should result in a high quality product. 

When it comes to the condemning limit for steel wheels, I must 
say that the committee did not give particular consideration to this 
F axle. Unfortunately there are very few roads using this axle 
and there is a limited experience from which we could judge. We 
will, however, be very glad to give that consideration and gather 
some data. It is possible that the limit should be different on this 
very large axle. We do not, however, wish to go along with the 
recommendation that the passenger car wheels have their condemn- 
ing limit cut down at the present time. We may feel that it is 
proper practice, but inasmuch as we can get the service life out 
of these wheels by transferring them from passenger service to 
freight service after they have reached this limit, why not go along 

at least for a year or two in that way? Then, if the practice proves 
as we believe it will, to be entirely safe, we can go still further and 
make the limit the same on passenger cars and freight cars. 

Mr. Coddington (N. & W.) (written discussion): After re- 
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viewing this excellent and thorough report the Wheel Committee 
has prepared on this subject, it was with some hesitation that the 
writer consented to prepare a discussion upon certain features of 
the report. 

The action of the committee in recommending a reduction of % 
in, in the rim thickness condemning limit for wrought steel wheels 
in freight service is going to result in marked economy in the use 
of steel wheels if adopted as a standard practice, since it increases 
the available service metal of the wheel 16 per cent. In confirma- 
tion of the findings of the committee as to the safety of such wheels, 
it may be of interest to state that before the Federal laws fixed 
the limits of wear for wrought steel wheels in tender service, it 
was the practice on the road with which the writer is associated to 
use under locomotive tenders wheels that were outlawed by the 
Interchange Rules for rim thickness, and no wheel failures ever 
resulted from this practice. A number of wrought steel wheels 
have been removed from freight service with only % in. rim thick- 
ness. In no instance has a wrought steel wheel with rim thickness 
even below the recommended limits failed or shown any indica- 
tion of failure in service. 


Carbon Content and Flange Wear 


Under the caption “Mating,” it is specified that steel wheels be 
stamped by the manufacturers with the carbon range. There has 
been a general impression that the carbon content was a very 
potent factor entering into the rate of flange wear. The opinion 
on the Norfolk & Western was that the carbon content was an 
important factor in flange wear until the conclusion of some ex- 
tensive tests indicated that unless the carbon range was ten or more 
points, the influence did not necessarily affect the flange wear. 
This conclusion was reached after the following information was 
established : 








Average 
Difference in flange wear in inches 
carbon between No. of ——“_--_-—_7 
wheels of each pair service High Low 
considered (per cent) periods carbon carbon 
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The first column in the table refers to the number of points dif- 
ference in carbon; the second column shows the number of runs 
the wheels considered have made, while the flange wear is shown 
in the third and fourth columns. For instance, where the differ- 
ence in carbon is one point, the average flange wear of the higher 
carbon is entered under “High Carbon” and the low carbon under 
“Low Carbon.” It will be noticed that the maximum flange wear 
does not follow the condition of high and low carbon until a dif- 
ference of ten points is considered. From ten points up to fourteen 
points, both inclusive, the flange wear on the low carbon wheels is 
greater. — 

The summary under this table puts the subject in a more con- 
densed form. With a carbon range of one to nine, inclusive, in 
which 263 service periods were consideréd, the average flange wear 
for the high carbon wheels and the low carbon wheels was iden- 
tical, viz., 0.11. From ten to fourteen points difference, inclusive, 
30 service periods considered, the average flange wear was .08 for 
the high carbon and .15 for the low carbon wheels. 

The recognition of the influence of the carbon content with ref- 
erence to wearing properties, is all right, but it is believed that a 
difference of ten points would be a more practical range than five 
points. 


Interior Diameter of Rim 


Under the subject, “Rim Interior Diameter, Back Face of Rim,” 
the minimum rim interior diameter for the 33-in. wheels is fixed at 
275% in. Reference is made particularly to the 33-in. wheels, as 
this size of wheel is in more general use. In fixing this dimension 
consideration should be given the diameter at which wheels would 
be scrapped according to the proposed rules. A wheel with 275% in. 
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inside diameter of rim, plus 1% in. diametrica] rim thickness 
equals 291 in. tread diameter at the scrapping limit. This rt 
sion is 7% in. under the existing scrapping limit, which js “in 
above the limit of wear groove based on a diameter of 24-4n 

Some trouble has already been experienced in wearing 33-in di 
ameter wheels down to their present scrapping limit on account . 
the shimming required to maintain coupler height and truck ove 
ances, and for this reason the sctapping diameter of the wheel 
measured over the rim should be lowered as little as possible below 
the existing practice, and in order to better meet this condition 
it is believed, and it seems consistent, that the minimum interior 


rim diameter should be 27% in. instead of 275% in. This change ' 


will bring the diameter at the scrapping limit more nearly to what 
it has formerly been and will avoid the use of wheels with eXcess 
material in the rim that cannot be utilized in service. Since the 
committee recommends that the minimum tape be increased five 
points, it does not appear consistent to recommend a decrease 
the rim interior diameter. 

While reference is made only to the 33-in. diameter wheels, the 
same deductions might apply to wheels of 28, 30 and 36 in. diameter. 

Reference is made to Interchange Rule No. 98, which fixes the 
basis for accounting for the value of wrought steel wheels, but it 
does not fix a maximum limitation for this charge. The existing 
rule specifies that the charge for wheels shall not be in excess of 
)¥%4-in. service metal. In view of the changes made to provide for 
utilizing %4 in. additional tread thickness, it is believed that the 
present 1%4-in. limit should be increased to 134-in. of service metal, 

The purpose for recommending such a limit is that under cer- 
tain conditions a road applying new wheels of maximum tape di- 
mensions and minimum interior rim diameter would be charging 
an extortionate price for the material furnished. For example, and 
to use an extreme case, should a wheel with 2754-in. minimum rim 
diameter, with a maximum tape of 171, be applied on a foreign 
line, according to the proposed ruling, charge could be made against 
the owning road for 2%-in. service metal, which, at the existing 
rate, would amount to $54.72 per wheel. 

At the present time, wrought steel wheels can be purchased in 
quantities at between $30 and $35 each. This additional charge of 
approximately $20 in excess of the cost of the wheel would be a 
hardship upon the owning road, and it is quite probable that rail- 
roads applying steel wheels to foreign cars might exploit this prac- 
tice as a matter of revenue. 


Steel Wheel Gage 


The adoption of a wheel gage as recommended marks a step of 
progress in wheel gage design. A gage of this design is not new 
and untried, as a similar one has been employed on the Norfolk & 
Western for a number of years. Its adaptability for the service 
and advantages gained by its use have been thoroughly established. 

One point of particular importance is that with this system o! 
measuring, the rim thickness is gaged from the inside edge of the 
rim, from which point the critical dimension for rim thickness 15 
measured and no provision has previously been made for determm- 
ing this very important dimension, : 

The convenience by which the amount of service metal to De 
removed in restoring the contour of a worn wheel and at the same 
time determine the amount of available service metal remaining, 
after the restoration of the contour, are particularly advantageous 
features of the proposed gage. : 

It is also observed that in this gage, provision has been made for 
taking care of all wheel tread and rim dimensions, thus making it 
unnecessary to carry additional gages. 


in 


Re-mating Worn Wheels 


The committee in the introduction of the proposed standar¢ 
wheel gage has referred only to its application in interchange pro 
ceedings. Since the same gage can be employed in the conserva" 
tion of service metal when wheels are scheduled for turning, brie 
mention will be made of possible economies resulting from its 
in this connection. By using this gage and a conveniently <i 
ranged table, the finished tape size of a worn wheel can be readily 
determined and this size marked on the plate of the wheel. It “ 
been found profitable, as well as practicable, in handling ste’ 
wheels scheduled for turning, to strip and re-mate wheels that = 
five tape points in finished tape size. By following this pra 
and re-mating wheels marked to finish at like tape sizes, the peed 
operation can be accomplished with a minimum loss 0! availa 
wearing material. 


a ga : “11 immediately 
Anticipating that the remounting program will immediat 
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come into the minds of many, assurance is given that it has been 
found by careful selection, the wheels can be remounted wiihout 
haying to refit by boring the wheels or turning the axles. In a 


shop where this practice has been standard for several years, it 
is rarely ever necessary to refit by boring or turning. 

“The economies resulting from this practice of handling wheels 
gre of such proportions as to appear almost spectacular. Con- 


sidering a group of 50 pairs of wheels as they went through the 


shop without selection, a record was kept of the available wearing 
material saved on these 50 pairs or 100 wheels by re-mating and 
turning according to the dictation of the wheel gage. It was 


found that 25 7/16 in. of service metal was saved in this one 
croup of wheels over what would have been the experience had 
they been turned as pairs. 

The value of this service metal on the basis of the A. R. A. 
for 1/16 in. is $390.64. Allowing $90 additional cost 
ig and re-mating, which is a liberal allowance, there 
et saving of $300 or an average of $3 a wheel. 

\iring the wheel shop to make a report of all wheels 
ording to a standard form, it is possible for the proper 
officer to determine if the wheels were turned with the 
minimum loss of service metal. The form referred to has the 
following headings : 

Report of Wrought Steel Wheels Turned for Week Ending...... 

Whee! No.... Gage Reading...: Tape Before Turning.... Tape 

\ rning.... Turned Acct. of.... 


allowanc 
for strippil 
15 still a! 
By reqt 
turned a 
supervising 


The same practice of conserving service metal can be applied 
handling of locomotive flanged tires as well as the handling 
ff car wheels. In addition to the use and the conservation of 
handling of steel wheels, the same application of the 

gage will apply in the handling of steel tires. 
H. M. North (Pullman Company): Our experience supports 
conclusion of this committee as shown in this report in that 
which intimately concerns the Pullman Company—the 
conservation of metal in the rolled steel passenger wheels. There 
under way at the Pullman Car Works at Pullman and 
hops of the Pullman Company about the United States for 
about nine months past a faithful effort to determine if we were 
utmost mileage consistent with complete safety which 
the wheel we purchase can render. We found great need of 
some such mechanical device as he has shown for determining 
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what amount of metal should be turned off from the wheels and 
how it should be done. It need not be one precise type of gage 
or gages, but the result should be that which the committee rec- 
ymmends its report. 

The old question of whether a witness groove is safe or unsafe 


nas Dee! 


I wish 1 


reated thoroughly. Speaking for the Pullman Company, 
subscribe to the depth measuring horizontally into the 
h the committee recommends ; that is, 3/64 in. In many 
hich were laid out on the drafting table from worn 
wheel sections, secured by plaster of Paris casts, in no case did 


nhange w 


sections 


the gr of that depth encroach to the throat of the wheel. 
In no ca was there evidence that it might engage a sharply 
worn switch, switch point, or sharp frog. 
The results of the Pullman Conipany study and effort are shown 


in carefully made-up graphic forms which are at the disposition 
! the members who are particularly interested. 

H. ] ce (D. L. & W.).: I want to refer to one or two 
ints brought out by Mr. Waring with reference to the carbon 
and sul contents of cast iron wheels. I have done a great 
leal of work with this committee in connection with the chemical 
| requirements of cast iron wheels and every member 
mittee fully realizes the responsibility upon his shoul- 
ew specification for cast iron wheels. 
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ts Determine Cause of Wheel Failures 


ittee in going into this work has tried first of all 
nd vhy it was that some of these cast iron wheels have 
i ice, and I have taken a large number of wheels which 
and which have caused wrecks and derailments and 
em to very careful chemical analysis, we ‘find that in 
case those wheels are sometimes as high as 1.25 
the combined carbon in many of them is around .90 
refore by taking into account these various elements 
at a conclusion that a composition of that kind is 
dangerous and the specification therefore has been 
nore than .90 carbon. 
her hand, higher carbon than .90 will increase .the 
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shrinkage in the cast iron wheel, making it much more difficult 
to anneal and relieve shrinkage strains. Therefore, with a carbon 
very much lower than .90 we have less difficulty in making the 
proper annealment. 


Sulphur Content in Cast Iron Wheels 


In reference to the sulphur content, that is probably one of the 
most sinister elements we have to deal with in cast iron, and 
as you gentlemen all know in no other specification have we a 
sulphur content above .12 and with the cast iron wheels we 
allow it to go up as high at the present time as .16 and to be 
gradually reduced down to .14 per cent. 

In order to test out these theories we have taken a number 
of wheels and repeated the thermal test. The new thermal test 
as applied in this specification has been increased from 1% in. to 
13%4 in. and 2 in., according to the weight of the wheel. We 
have also said in the specification that the wheel must stay in the 
thermal test two minutes and not crack, while in the old require- 
ment the wheel may crack in the thermal test but not crack through 
into the rim. 

I have taken those wheels and laid them in the sand, put on 
the test and held it for ten minutes, and have taken the wheel 
out and have reapplied that ten or eleven times before I was able 
to break that wheel. There is a wonderful improvement over the 
old wheel and the composition on those wheels is very close to 
.70 combined carbon, proving again that if we go into the higher 
carbon we are more than likely to have failures. 

I would also remind you, that your specification for steel wheels 
is not more than .85 carbon. In that case your carbon is all 
combined. Therefore we certainly should have a lower com- 
bined carbon in the cast iron for the reason that the carbon in 
cast iron and in steel is in exactly the same combination. The 
higher the combined carbon the more brittle the steel or the 
iron will become. On the other hand, with cast iron wheels we 
have high sulphur and high phosphorus. Therefore it is impor- 
tant that these elements should be controlled as closely as possible. 

The Association of Manufacturers of Chilled Car Wheels has 
endorsed these specifications. The wheel manufacturers realize 
that a better wheel must be produced and the only way it can be 
produced is by closely controlling the chemical composition. 

When wheels are placed in the soaking pit, they are piled 14 or 
15 high, and the wheels that are on the top and the bottom are 
going to be the weakest wheels for the reason that they will not 
be as thoroughly annealed as the wheels in.the middle. There- 
fore, if the carbon content is at the extreme top limit, of nearly 
one per cent, it is very evident that that type of wheel is going 
to fail if placed in service, and those things must be taken into 
consideration. 

Being closely connected with a foundry for the past 14 years, I 
know that there is no difficulty whatever in making wheels with 
combined carbon, well below .90. It is the practice of many car 
wheel makers when they are melting iron to use a mixture where 
they are trying to melt ten pounds of iron with one pound of 
coal. The result is they never get the iron hot enough to absorb 
the carbon, and the result is low carbon, high shrinkage, and a very 
defective, inferior and dirty wheel, sometimes with blow holes 
in it. There is no reason whatever why the quantity of iron 
cannot be reduced in proportion to the coke charged, and make it 
a formula of 1 to 8. In each case if the process is properly car- 
ried out by men of experience, they can produce and have pro- 
duced, on these tests, over 45,000 cast iron wheels which we closely 
followed through, and which do meet these specifications. 

O. C. Cromwell (B. & O.): The chemical analysis of wheels 
is a matter that has been studied for a number of years and has 
been considered by the wheel committee, necessarily for a con- 
siderable period of time, because of the location of the makers 
in the different sections of the country. Conditions vary so that 
it is necessary to take time and considerable data before coming 
to a conclusion. 

The Baltimore & Ohio has been studying this question of 
chemistry of wheels for about 30 years. I think some other rail- 
roads have studied it nearly as long. The difficulty of the wheel 
committee was to arrive at proportions that would not bring hard- 
ship on anybody, and yet produce the best results. 

There has been a demand for improvement in the specifications, 
and that is one of the clauses that is introduced. We have also 
increased the severity of the tests. Mr. Waring spoke of the 
decrease in the number of blows on the 850-lb. wheel from 15 to 13. 
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That was very thoroughly discussed, and that wheel is under 
further consideration. 

The manufacturers of chilled iron wheels have been in very 
close touch with the committee in the preparation of these specif- 
ications and action has not been taken without being thoroughly 
in conference with them. 

The thermal test is one that has been made considerably more 
stringent. We believe that that more nearly approximates service 
conditions than any other of the tests, and we are giving it very 
close consideration. 

In our investigation of the service of wheels we found a great 
many rolled steel wheels being taken out of service because of 
not having sufficient metal in the tread to get the third turning, 
and for that reason we have increased the number of tape sizes 
so as to be sure in all cases we will get a life of three runs out 
of the wheel. The use of the rolled steel wheel on 6-in. by 11-in. 
axles in freight car service is a matter that the committee had 
not very much data upon and consequently was glad to have the 
information that is presented to them today. : 

Mr. Knapp (N. Y. C.): I would like to say in behalf of the 
committee that in writing steel wheel specifications we attempted 
to overcome some of the uncertain features that were present in 
the former specifications and finally concluded that each member 
of the committee should become as thoroughly familiar with mill 
practice as it was practicable to do in addition to his knowledge 
of railroad practice in using solid steel wheels. 

Each member of the committee has visited for some length of 
time, at least one wheel plant; some of us, several of them. The 
specifications were gone over with the manufacturers paragraph 
by paragraph and the final development represents our best thought 
in promoting the interests of the purchasers of wrought steel 
wheels. 

In connection with the paragraph relating to mating by carbon 
content, the New York Central has required wheels to be related 
in carbon content for ten years and we have not as yet developed 
any reason for abandoning that practice. The specification ranges 
of five points as mentioned really permit a range of six points in 
carbon content. This only applies when specified by the purchaser. 
Each railroad may follow its own best judgment in indicating the 
carbon ranges for its wheels. 

The principal change in the specification is in reference to the 
rim. Heretofore the specifications touched but lightly upon rim 
dimensions, although the rim is the only thing that we get out 
of a steel wheel for the money we pay for it. The rims were 
permitted to vary to the extent of 3/16 in. under the 2% in. that 
we bought and paid for, the only requirement to the manufacturer 
touching upon average rim thickness. It was perhaps overlooked 
many times that two wheels of the same tape size might have 
3/16 in. under in one rim and 3/16 in. over the standard in the 
other, but in the practice of nearly all railroads the wheels would 
be mated to the tape size and scrapped together. The average 
rim thickness did not appear to the committee as a proper method 
of judging wheels in accepting them at the steel wheel plants. 

Regarding the rim interior diameters to which Mr. Coddington 
referred, I would like to call the attention of the members of the 
association to the fact that the rim interior diameters were never 
mentioned heretofore. The only definite control of the wheel rim 
was by tape sizes, five tapes under and nine tapes over. There 
was an additional feature, the limit of wear groove. We have 
finally drawn the specification in such a way as to fix the interior 
diameter of the rim and the exterior diameter so that no wheel 
purchased will have less than a 2%-in. rim thickness. If there 
is any tolerance or variation in that important dimension it is 
required to be over. 

As to the 275-in. particularly referred to by Mr. Coddington 
for the 33-in. diameter wheel, we considered seriously specifying 
a fixed diameter for the interior diameter of the 33-in. and all 
other diameter wheels. We soon found that if we were to specify 
that dimension the manufacturers would simply machine off the 
metal that might be rolled into the rim. It is a rolling proposition 
and we would pay for the machining and we would lose what- 
ever extra metal might obtain in the rim under 28 in. maximum 
diameter. ‘We have drawn these specifications so as to specify 
that no wheels shall be less than 33 in. outside diameter and if 
any variation in the interior diameter obtains it will thicken the 
rim rather than make it less in thickness. 

The other feature referred to by Mr. Coddington is in con- 
nection with interchange charges. The rates per 1/16 in. of metal, 
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I understand, are fixed by the Arbitration Committee. We fee} 
that we have drawn the specification in reference to sixteenths 
service metal in such a way as to insure every purchaser the 
full thickness to start with. 

The price that one wheel may bring in interchange js so far 
as I can see amply protected by the rules governing the inter- 
change of various wheels. The elimination of the limit of Wear 
groove and the measurement of the wheels on the back insures 
that no wheel may be placed in service with a less thickness than 
is considered proper through the critical line and all measure- 
ments for interchanges will be conducted by means of that gage 
and through that dimension. " 

J. H. Gibboney (N. & W.): I hesitate to make any further 
addition to this discussion, but the Norfolk & Western wants to 
go on record in favor of any movement toward adopting a 
chemical limitation for cast iron wheels. The Norfolk & Western 
has not been buying wheels in any great quantities in the past 
years, but it has been manufacturing wheels in large quantities 
for 40 years, and the question of chemical limitations to control 
our practice has been closely followed for at least 30 years to 
cover such features as the proper selection of materials, scrap 
and pig irons, and measuring of those materials on that basis 
and following the product as it came from the cupola. 

We want to go on record that the chemical composition of cast 
iron has a direct bearing on safety and service. That is estab- 
lished by our records. The limitations that have been advanced 
by the committee are liberal and really workable. I believe they 
would defeat the entire purpose we have in mind by making those 
limitations too exact or too liberal. The committee has struck a 
happy medium, one that we have been following with a slight 
modification with reference to carbon for a great many years. 

Ten years ago or more our railroad commenced to agitate the 
question of controlling sulphur. The controlling of sulphur in 
cast iron is not only in the matter of cupola operation but it is 
a matter of economics. 

We have thousands and thousands of cast iron wheels in this 
country of high sulphur content and those wheels must be re- 
melted into the product we get today if the cast iron wheel is to 
be economical. Therefore, it is up to us to determine how far 
we can gc. On the Norfolk & Western we use a certain propor- 
tion of foreign wheels and a large proportion of our own wheels. 
In that way we have been able to keep our sulphur content low. 
The committee in dealing with the matter of sulphur has adopted 
the suggestion of a sliding scale for sulphur content which will 
allow the use of a great number of wheels for remelting. 

H. T. Bentley (C. & N. W.): The committee should be com- 
mended for an important step in advance and J] would like to 
suggest a rising vote of thanks to the committee. 

(Whereupon the convention arose en masse.) 

Mr. Ripley: I move that the report be adopted and the recom- 
mendations contained submitted to letter ballot for adoption. 

(This motion was seconded and carried.) 
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Report of the Committee on Tank Cars 


Investigation of Proposed Designs of Bottom Outlet Valve 


—Other Changes in Construction Considered 


qIs COMMITTEE during the past year has given consideration 
to various detailed devices which tend toward the improve- 
ment of tank cars; a number of such devices having been 
the committee for approval. 


Safety Valve 


of the results obtained from safety valve tests, as 
n previous reports of this committee, it was decided to 


submitted t 
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covered : ‘ L ped 
appoint a sub-committee to work in conjunction with a similar 
committee of the American Petroleum Institute. 


This sub-committee will prepare gages for existing valves with 
a view of securing greater accuracy in the construction and main- 


tenance of these valves so as to avoid leakage at low pressures. 
The sub-committee will also consider safety valves of new design 
which may be submitted to the association, and will give special 
consideration to a safety valve using a frangible disc in order to 
overcome the leakage of low pressure. 


This sub-committee will also give consideration to safety valves 
for Class V chlorine tank cars, with a view toward standardization 
of the bolting flange. 


Bottom Outlet Valve 


The sub-committee appointed to investigate this subject has 
secured valuable data in connection with valves of various de- 
signs submitted to them for trial service. The report of the sub- 
committee states, in part, as follows: 

“Up to March 1, 1923, 35 designs were considered by the com- 


mittee, of which 20 are modifications of the present plunger type, 
ll are designs of the plug type, two are the rotary disc type, one 
a combination of valve and outlet cap, and one a new design of 
bottom outlet chamber, above which any type of valve may be 
used. 

Of the 36 ideas considered by the committee 27 have been ap- 
proved for service trial. 

Of these 27 nine have been abandoned on account of having 
proved unsatisfactory under service trials. 

Of the 27 ideas approved for trial 6 have not been heard from 
since their installation, or have neglected to report to the sub- 
committee. However, general claims of satisfactory performance 


have been made by the designers of several of these valves. 


Of the 27 ideas approved for trial, 3 have not been installed on 
tank cars for service trials. 

Of the 27 ideas approved for trial 2, one for outlet valve 
chamber and one for outlet cap combined with a valve, are still 
undergoing trial, although neither of them is intended to solve 
the problem of a tight bottom outlet valve, and so far no definite 
reports of performance have been submitted to the sub-committee. 


The remaining seven walves are still undergoing trial and re- 


ports of performance are being submitted regularly on the sub- 
committee's standard form of questionnaire. Out of these seven 
valves, } 2, 7, 17 and 22, show signs of being equal, if not 
Superior to the ordinary valve now in use. Valve No. 8 has given 
fairly good results, but is quite complicated. Numbers 13 and 
18 have not made a satisfactory showing, although still under- 
going trial. It is a question whether further trial should be 
allowed.” 

The sul 


committee’s detailed report is attached as an appendix. 

In order to make an intelligent comparison of the valves under 
test as compared with the existing standard outlet valve, the sub- 
committee was instructed to compare the performance of valves 
under test with present standard valves on an equal number of 


tats. This comparison to be made by two tank car companies, 
(Union Tank Car Co. and Texas Company) each company to 
make test of 15 valves. 


Dome Closing Arrangement 


Circular No. D. V.-274 has been issued on account of a mis- 


iy in the first paragraph of Section 7 (d) of the Specifications 
7" Class III Tank Cars, as revised in 1922, to include “New cars.” 
everal 


esigns of the bolted type cover have been submitted to 
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the committee by various tank car builders, and in a majority of 
cases, the design has been approved after certain modifications 
were made. 

It appears to the committee that certain fundamentals could be 
established by them in connection with this type of dome cover 
and it has, therefore, been arranged for the sub-committee on 
safety valves to also undertake the study of various types of dome 
closing arrangements with a view of standardizing certain features. 
The committee appointed by the American Petroleum Institute 
is to co-operate in this matter. 


Failure of Heads of Tanks 


There have been reported a number of cases of failures of heads 
on tanks originally anchored by head blocks but afterwards trans- 
ferred to steel underframes and center anchorage applied, those 
failures being traceable to damage from impact on the head blocks. 

This matter has been referred to the Arbitration ‘Committee, 
which recommends that a circular be issued by the Committee on 
Tank Cars, calling attention to the importance of seeing that cars 
with heads damaged by impact are returned to the owners for 
application of reinforced shoes as required by the specifications. 
Circular No. 299 has been issued covering this matter. 


Tests of Tanks of Class IV Tank Cars 


It is recommended that Paragraph 23, Page 35, covering Speci- 
fications for Tank Cars be revised to the extent that the test 
period for Class IV tank cars should be made the same as for 
Class III tank cars. 


Flashing Openings in Dome 
Casing Class IV Tank Cars 


The Bureau of Explosives called the committee’s attention to 
Section 7, (a) of the Tank Car Specifications for Class IV Tank 
Cars which provides that—“Openings through the lagging shall 
be flashed around projections to prevent admission of water.” 
This does not specifically state that the tops of the domes must 
be so constructed that liquid cannot enter between the dome wall 
and outer shell. On account of numerous accidents due to the 
absorption by the lagging material of gasoline, thus giving off a 
dangerous vapor, the committee recommends that the specifications 
be changed accordingly. 


Special Marking on Multiple Unit Tank Cars 


The question was brought up by a shipper of multiple unit tank 
cars making regular shipments of liquid chlorine in drums, whether 
or not these cars shall bear some marks of identification which 
will indicate that the design of the car has been approved by the 
Tank Car Committee. 

As shipments of this character are now covered by Interstate 
Commerce Commission regulations, the transportation of this ma- 
terial in drums is under the jurisdiction of the Bureau of Ex- 
plosives, which passes upon certain constructive features of these 
cars. The Tank Car Committee has tabled this subject until some 
decision is made by the Interstate Commerce Commission. 


Adjusting Safety Valves on Tank Cars 


Specifications for tank cars standard, revised 1920, specify that 
safety valves on tank cars adjusted to 25 Ib., a tolerance of 3 Ib. 
above and below the specified pressure, is allowed. This means 
that valves opening at 22 lb. or 28 lb. do not require adjusting. 

Owners of tank cars are not receiving any benefit from this 
specified tolerance, because billing repair cards do not specify at 
what pressure the valves opened, nor is any reason given why 
it was necessary to adjust the valves. The committee, therefore, 
recommends that the Arbitration Committee add a requirement 
to Interchange Rule No. 9 to show the pressure at which the 
safety valve opens to justify the charge for adjusting. 

The following changes are recommended in the Tank Car 
Specifications : 
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Safety Valve Plug, shown in Fig. 9-A, should indicate a groove 
at the end of the thread in order to facilitate the threading. The 
bottom of the 1 in. cored recess should be provided with a fillet so 
as not to weaken the plug at the clearance groove. 

Under paragraph 2-B, specifications for rivets for Class III 
tank cars, should be revised to read the same as paragraph 2-B 
under specifications for Class IV tank cars. It is recommended 
that the drainage hole in the safety valve housing be raised % in., 
making the dimension from the top of the housing to the center 
line of the drainage hole 2-5/16 in. instead of 2-7/16 in. in order 
to lessen the probability of drilling the drainage hole through 
and into the housing proper. 


Appendix to Report of 
Committee on Tank Cars 


Report of Sub-Committee on 
Bottom Discharge Outlets 


(In the appendix the sub-committce presented a list of all the 
bottom discharge outlets submitted for trial. The ones shown 
below are those which. the sub-committee reports are equal or 
superior to the standard design. Of the others referred to No. 8 
is the Carr Valve, No. 13 the Dodge Valve and No. 18 the Garrett 
Valve. Editor). 


No. 2. Positive Self-Locking Valve, designed by the American 
Car & Foundry Company, 165 Broadway, New York, N. Y., 
plunger type, employing the use of special outlet walve casting. 
The valve mechanism is al! in the bottom of the tank, which is 
attached to the bottom discharge casting by a tapered thread 
joint. This permits removal of the mechanism for replacement 
or repairs without disturbing the outlet casting. This valve was 
installed on T. C. X. 177 about March 2, 1922, and, together with 
another valve of the same type recently installed on T. C. X. 3026, 
has made a total of 21 trips under load, reports of which show 
only two cases of sticking and two cases of leakage. Leakage 
was at the rate of but 50 to 150 drops per minute. The last re- 
port on this valve was dated February 13, 1923. No objectionable 
features have been reported, and the general opinion is that the 
valve is easy to operate. There is practically no difference in 
time required for unloading through this valve-as compared with 
the ordinary plunger type in general use. 

No. 7. Carll Valve, designed by A. B. Carll, assistant engi- 
neer, Gulf Refining Company, Pittsburgh, Pa., double seated 
plunger type with seat on outlet chamber which screws into outlet 
flange. Installed September 15, 1921, on two cars, G. R. C. X. 


MECHANICAL ENGINEER 











“Vou. 


97, No, 7 


2864 and G. R. C. X. 2865, which are used for transportation 
of kerosene and gasoline. Eleven trips under load have been re. 
ported, two of which show slight leakage. The latest report 
received covering the performance of this valve is dated June 15 
1922, at which time Mr. Carll advised that on account of one of 
these cars having been involved in a wreck, two new bottom outlet 
flanges were being made of cast steel and will be used to replace 
the two cast iron flanges with which these cars are equipped. The 
matter of further reports of performance of these valves has been 
taken up with Mr. Carll. 

No. 17. Everlasting Valve, designed by the Everlasting Valve 
Company, 2 Rector street, New York, N. Y., sliding disc type, 
Installed on T. C. X. 2906, used in the gasoline service. Reports 
of 27 trips under load have been received, six of which show slight 
leakage. Trials extend over a period of about three years. The 
valve has been shopped three times for repairs. Practically all 
reports comment favorably on the way this valve functions. One 
of the reported leakages was supposed to have been caused by 
corrosion, but as the valve made a successful trip without further 
attention or repairs immediately following this reported leakage, 
corrosion was evidently not the cause. Two of the leakages were 
reported by the inventor of another valve, which is also under 
trial. 

No. 22. Merco-Nordstrom Valve, designed by the Merrill 
Company, Chicago and San Francisco, plug type. Valve self- 
lubricating. Complete unit attached to outlet flange. This valve 
has been installed on tank cars G. A. T. X. 6198 and 6187, used 
in the gasoline service. Fifteen trips under load have been re- 
ported, two of which show slight leakage of from 15 to 35 drops 
‘per minute. No sticking of the valve reported, but in two cases 
the valve showed stiffness. One of the leaks reported was due 
to the valve not being entirely closed. Closing the valve stopped 
the leak. 

The report is signed by C. E. Chambers (Chairman), superin- 
tendent motive power and equipment, Central Railroad of New 
Jersey; C. T. Ripley, chief mechanical engineer, Atchison, Topeka 
and Santa Fe; Geo. McCormick, general superintendent motive 
power, Southern Pacific; W. C. Lindner, chief car inspector, 
Pennsylvania System; Col. B. W. Dunn, chief inspector, Bureau 
of Explosives; A. E. Smith, vice-president, Union Tank Car Com- 
pany; Geo. Hartley, Hydro Asphalt Products Company, and 
C. W. Owsley, superintendent, railway traffic and sales depart- 
ment, The Texas Company. 


Discussion 


R. L. Kleine (Penn.): J move the report be accepted and the 
recommendations be submitted to letter ballot. 
(The motion was seconded and carried.) 








TEMPLE ‘SPECIAL 
\FIFL TEMPLE SPEC 
TACOMA, WASH. TO WASHINGTON. 





Baggage Car of Special Shrine Train from Tacoma, Wash., to Washington, D. C., Advertising Tacoma as “the Lumber 
Capital of America” 
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Report on Brakes and Brake Equipment 
Brake and Signal Equipment Rules Carefully Reviewed— 


A Number of Subjects on the Docket Continued 


uE Mechanical Division’s standard rules and instructions 
T governing the testing, inspection, maintenance and operation 

of brakes and signal equipment have been carefully reviewed 
and the following recommendations are submitted by the com- 
mittee : 

Maintenance of Brake and Train Signal Equipment 
Rules and regulations for testing, inspection, maintenance and 
operation of power brakes (freight and passenger) : 

‘(}) Replacing the air brake and train air signal instructions, 
shown on pages 65 to 74 of Section “E,” Marfual of Standard 
and Recommended Practice, with a suitable code of rules gov- 
ening the operation of this equipment. 

The committee has, therefore, prepared a proposed set of rules 
governing the operation of brake and train air signal equipment. 
These rules are shown in Exhibit 1 of the appendix of this 
report and are recommended for adoption as standard. 

(2) A set of proposed rules governing the maintenance of 
brakes and air signal equipment on passenger cars, as shown 
in Exhibit 2 of the appendix of this report, similar to the stand- 
ad rules governing the maintenance of freight brakes, and the 
same is recommended for adoption as standard. 

The committee has carefully reviewed the rules and instruc- 
tions in the Manual of Standard and Recommended Practice on 
the maintenance of freight brakes and while it does not find that 
and instructions are subject to important fundamental 
ere are a number of cases in which the rules can be 





is, therefore, recommended that they be revised to con- 


frm to Exhibit 3 in the appendix of this report. In view of 
there being no important changes involved, no attempt has been 
made to enumerate the revision in detail. 

(4) If the foregoing recommendations are adopted, the in- 


structions operating the Standard No. 1 and No. 2 triple 
racks on pages 41 to 54 of the Manual should be 
o Exhibit 3 and bound with Exhibits 1, 2 and 3 in one 
- distribution. 

arrangement and details of the air brake parts, 
hown on pages 3 to 9 and 11 to 13, and the details for high 

foundation brake gear, shown on pages 20 to 31 of the 
are not suitable insofar as dimensions are concerned 
f present-day construction. In fact, owing to the many 





types of cars in use and being constructed. it would 

prepare complete detail drawings for the various 

parts of the brake rigging that would be suitable for the many 
lypes of ce involved. 

(5) It is, therefore, recommended that the details shown on 
pages 3 to 9. 11 to 13, 20 to 31 and the six paragraphs appearing 
on page 19 of the Manual under “Designation of Rods and 
levers” be stricken out of the list of standards and recommended 
practices and supplemented by specifications covering funda- 
mental requirements for foundation brake gear and application 
ot brake equipment to the car. 

If this recommendation is adopted the committee will prepare 
specifications to cover. 


We understand the design of standard freight cars, which is 


nthe hands of the Car Construction committee, will include 
brake rigging for such cars. 

_The report is signed by G. H. Wood (Chairman), A. T. & S. 
ts) T, L.B n, N. ¥. C.: L. P. Streeter, I. C.; B. P. Flory, 
‘. 1,0. & W.; Wm, Clegg, C. N. R.; W. J. Bohan, N. P.; R. 


B. Rasbridge, P. & R.; J. M. Henry, Penn. System. 


Exhibit 1—Brake and Train Air 
Signal Equipment Operating Rules 


l. Engin 
brake and 
made before 

4 . 


4, 


louse. foremen must have engine and: tender air 
signal apparatus inspected and required repairs 
ach trip. 

Vhen taking charge of an engine, the engineman must 
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know that the air brake and train air signal apparatus on the 
engine and tender is in good order, and at the end of the run 
must inspect the apparatus and report any defects. 

3. Enginemen must know that hose on engine and tender are 
properly hung in dummy couplings. 

4. Air compressors must be started slowly with drain cocks 
open. Air cylinders must be oiled only through the oil cup. 


Car Inspectors 


8. Foremen of inspectors and inspectors are jointly responsi- 
ble for the condition of the air brake and train air signal equip- 
ment of cars leaving their station. 


Standard Air Pressure and Piston Travel 


10. Air pressure regulating devices on engines and cars must 
be adjusted for the follewing standard pressures: 








Lb. Pres. in 
el ae. 
Brake Main 
. 4 Reservoir 
Engines, freight service, with single governor....... 70 to 90* 100 to 110 
Engines, freight service, with duplex gcvernor, low 
DRE: AA ctw 6s udisn OS Waa wos Ole ee aed ae boo 70 to 90* 100 to 110 
Engines, freight service, with duplex governor, high 
REE cnn citbaegeeah ses bien ae arb uted wie aa 70to 90* 110 to 140 
EGGS, PASOCREET DOTVIIES 6500 5:5 5086s vies baateeee ee 90 to 110 110 te 140 
*For heavy grade service. 
. Lb. Pres 
GOvernr “VRINE, WHEEL. TOU BUOURON, i6.0.6i0.0.6.0:0:0, 6:00 0/2010 60.0% ones peue 60 
Reducing valve for independent or straight air brake............... 40 to 50 
ROGGE Geine Ger SERIO Oe GING <55.n.00:0608500.4)5.0.000050008 00858 40 to 50 
Reducing valve for water raising system,........csssccccescsvces 20 
Reducing valve for high speed brake... ...cccccccccccvcossccccsss 60 
Saeeie Awe See OIE Oe TM oss ows ws dis blneis. act piawsee's ween 45 to 55 
Safety valve for LT control and ET distributing valves............ 40 to 68 
Satety wae Gir Cire Be Bi Ws ones 000000 40 0:0.0500600nsnene 60 


11. The piston travel with a full service brake application must 
be as follows: 


Inches 
PN: SONG NOD oss 00a es baGh SAS SS Se SSN ead eaeweseasecoemalh 5 to6 
RE AO NB os was. cis0s KOS suas ea cabsmdeahoaae sikbueces aman 4 to 6 
een UNO SRN 5 ska. op oa big uk hd Siwla eh Rio as a Aa BIA eek ew hae 6 to 9 
Pe eS | UES oss 36 bis + kb oss ween eee aE> Osos eabeln 6to8 
Pe OIE RUN) 65 555 2 pb ens 0s 0p e ent eneea ees sehavaseaee 6 to8 


12. Before adjusting piston travel or working on brake 
rigging, cut-out cock must be closed, and reservoirs bled except 
where cut-out cock is in cylinder pipe. 


Draining and Blowing Out Equipment 


15. Air compressor drain cocks must be opened and left open 
while compressor is shut off. 

16. Before engine leaves engine house the main reservoir must 
be drained and brake pipe and signal pipe blown out. 

17. Air hose on engine must be blown out immediately before 
being coupled to train. Air hose on cars must be shaken (not 
blown out) to remove dirt from coupling. 

18. Yard lines must be blown out at intervals and immediate- 
ly before being coupled to cars or engines. 


Time Allowed for Testing Brakes 


20. Ample time must be allowed to properly inspect and test 
air brakes in all trains and place them in proper working order 
before leaving terminal. 


Signals for Testing Brakes 


22. Signals to engineman for testing brakes must be given by 
verbal request or by train air signal from forward car to apply, 
and by air signal from rear car to release. In the absence of 
air signal, hand or lamp signal must be given. Brakes must not 
be applied or released during a standing test until proper signal 
is given. 


Brake Pipe Leakage 


24. Freight trains must not leave originating points nor leave 
terminals where car inspectors are located and engines are 
changed when brake pipe. leakage exceeds 8 pounds per minute 
(preferably it should not .exceed 5 Ib. per min.) following a 
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15-lb. service reduction from standard brake pipe pressure with 
brake valve in lap position. 


Train Brake Test 


26. When brakes are to be tested from yard plants, after 
blowing out yard line, train must be charged to the required 
pressure. 

While brake system is being charged, a visual inspection of 
retaining valves and retaining valve pipes must be made, and 
position of angle cocks and hose ascertained. Close examination 
must be made for leaks and necessary repairs made to reduce 
leakage to.a minimum. 

When brake system is charged to standard pressure, a 15-lb. 
service reduction must be made, after which a second examina- 
tion of the train must be made to determine: 


(a) Brake pipe leakage. 

(b) If brakes will apply in service application. 
(c) Piston travel. 

(d) That brake rigging does not bind cr foul. 


Release tests must be then made to determine if brakes release 
properly. 

If, during these tests, the brake pipe leakage as indicated by 
the brake pipe gage exceeds 8 lb. per min., it should be reduced 
to 8 lb. (preferably 5 lb.) and if piston travel is less than 6 in. 
or more than 8 in., it should be adjusted to nominally 7 in. 

After a road engine is coupled to a train, the brakes must be 
tested as prescribed in Rule 31. 

27. Before a train leaves an originating point, where brakes 
have not been tested from yard plant, test must be made as 
follows: 

After air gage on engine indicates within 5 lb. of standard 
brake pipe pressure, enginemen must, on request or signal, make 
a service brake pipe reduction of 15 lb., and determine by length 
and force of brake pipe discharge if there is open communication 
throughout the brake pipe. After the brake pipe discharge ceases 
and having noted brake pipe leakage, he must increase reduction 
to a total of 25 lb. Inspectors, or train crew, must then make 
certain that brakes have applied, that piston travel is not less 
than 6 nor more than 8 in., and that brake rigging does not 
bind or foul; inspectors or member of train crew must then give 
enginemen proper signal for releasing brakes, and see that all 
release. 

28. A defect discovered during a standing test that cannot be 
repaired promptly, must be reported by inspector or trainman to 
foreman inspector or conductor who will decide action to be 
taken. 

When the test is completed the inspector or trainman will so 
inform the engineman and conductor, and advise them the number 
of cars having ineffective brakes in the train. 

29. Before a train is started from a terminal the inspectors, or 
train crews, must know that all hand brakes are released and 
pressure retaining valves and angle cock handles are in proper 
position. 

30. When cars are added to a train, the brakes on such cars 
must be tested as prescribed in Rule 27, and where practicable 
they should be charged before coupling them to the train. 

31. When engines are changed, or an angle cock has been 
closed, except for cutting off car or cars from rear of train, an 
application and release test must be made from the engine. In- 
spector or trainmen will note that rear brakes of train apply 
and then signal for a release, noting that rear brakes release. 

32. A running test of brakes must be made with passenger 
trains as soon as speed of train permits after engines or engine 
crews have been changed, after angle cocks have been closed and 
at a point which will permit train to be stopped by hand brakes, 
before reaching ends of double track, junctions, railroad crossings 
at grade, drawbridges, meeting and passing points and before 
going down heavy grades, and in case the brakes do not hold, 
at once signal for brakes. Such test should be made by apply- 
ing the brakes with sufficient force to ascertain whether they 
are in working order. Steam or power should not be shut off 
when making the test unless conditions require it. 


Movement of Cars with Brake Inoperative 


35. Freight trains leaving an originating point must have all 
brakes in operation unless otherwise authorized. Car next to 
engine must have brakes operative. Three or more cars with 
brakes inoperative must not be placed together. 
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36. The movement of a car with brakes inoperative 
senger, mail, express or milk trains is restricted as 

From leaving originating point of train. 

From being placed in train at intermediate terminals. 

From being handled next to engine or at rear of train. 

37. When brake pipe becomes defective on passenger mail 
express or milk cars enroute, signal pipe may be substituted for 
it by coupling signal hose at each end of car to brake Pipe hose 
Engineman must then be notified that one brake has been cut out 


in pas 
follows: 


Train Handling 


39. Where engines are to be changed on passenger, mail 
express or milk trains, the incoming engineman must leave train 
brakes applied. 

40. When making service stops with passenger trains, not 
less than two applications should be made, except when graduated 
release is being used. The initial brake pipe reduction of either 
application should be not less than 8 nor more than 12 Ib, 

41. When making service stops with passenger trains of 7 
or more cars, at low speed, brakes must not be released after 
final application until train has stopped, except when graduated 
release is used. 

42. To stop a freight train but one application must be made, 
and initial brake pipe reduction should be from 5 to 7 Ib. If 
steam or power is being used it should not be shut off, and, when 
conditions permit, engine brake not allowed to apply until stop 
is completed. After stop has been made, and before attempting 
to release brakes, total brake pipe reduction should be 20 Ib. 

43. A release must not be attempted, during brake application, 
until brake pipe discharge ceases. 

44. When backing freight trains and it is desired to make 
service stop, initial brake pipe reduction should be 5 to 7 Ib. and, 
when conditions permit, driver brake should be kept from apply- 
ing and steam or power used lightly until train has stopped. 

45. To release brakes on a freight train, brake valve handle 
must not be left in full release position longer than 15 seconds 
at any one time, except in heavy grade work. 

46. Brakes must not be released on trains of 60 or more cars 
when moving at a speed of 15 or less miles per hour, except in 
grade work, when retaining valves are used. When releasing 
brakes on freight trains at higher speed or with shorter trains, 


the independent or straight air brake must be applied to prevent | 


slack running out. 

47. Conductor must notify engineman when braking of trains 
is not satisfactory. 

48. When stopping freight trains of 25 or more cars for water 
or coal, air brakes must be applied by engineman and engine 


detached. If on a grade, hand brakes must be applied to hold 
train. While taking coal or water, engine brake must be held 
applied. 


49. When using sand in making stops, its use should com- 
mence before brakes are applied and continued to the stop. 

50. Should a train part, engineman must shut off steam of 
power and place brake valve handle in emergency position. 

51. When engines are double headed, brakes must be operated 
from leading engine. Automatic brake valve on all but leading 
engine must be cut out, handles of brake valves must be in 
running position, and air compressors kept running. 

52. The automatic and independent or straight air brakes on 
engines must be cut in. Independent or straight air brake alone 
should not be used fcr making stops with a train. 

53. Engines or motors should not be reversed while brakes 
are applied. 


Train Handling on Grades 


58. In the absence of instructions, an understanding must be 
had between engineman and trainmen as to the number of re- 
taining valves to be turned up before descending a grade. Re- 
taining valves must be turned up from front to rear and turned 
down from rear to front of train. ‘ 

59. Brake pipe pressure must not be permitted to fall ne 
55 pounds without being in position to safely release brakes af 
recharge auxiliary reservoirs. Before releasing brakes, speed “ 
train must be reduced to give ample time to recharge auxiliary 
reservoirs to the maximum pressure. 

60. Trainmen should watch carefully for hot wheels 0 
descending grades, and if excessive heating is observed, tum 
down retaining valve. If this does not give desired results, sto? 
the train, determine and remove cause or cut out the brake. 
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Emergency Application 


62, When necessary to make an emergency application from 
ihe engine it must be done by quickly moving brake valve handle 
emergency position and leaving it there until train stops. No 
tempt must be made to start train until brakes are released. 

63, Conductors’ valves must not be used except in case of 
emergency or as prescribed in Rules 64 and 67. When necessary 
make an emergency application from train, conductor’s valve 
qust be opened quickly and kept open until train has stopped. 

64, When whistle signal -to apply brakes is given, train crew 
must quickly open conductor’s valve and apply hand brakes. 
Conductor’s valve must be kept open until train has stopped. 


Conductor’s Valve and Back-up Hose 


67. If nit 


gency appii 


essary to use conductor’s valve for other than emer- 
ation, it must be opened gradually and kept open 


witil train has stopped. Engineman must lap brake valve and 
st off steam or power. No attempt to release brakes must be 
made until train has stopped. 
68. When back up hose is used, brake pipe must be fully 
charged and brake valve carried in running position. A brake 
est must be made through back up hose before train is moved. 
When engineman observes application has been made, he must 
give train crew hand signal, using white light by night. 
Air Brake Hose 

71, Aftes train is stopped by a burst hose, brake valve 
handle must be placed in running position so defective hose may 
be located 

72. Hese must be uncoupled by hand. 

Train Signal Equipment 

75. If a car discharge valve becomes defective in service, it 
must be cut out and conductor notified. 

76. If necessary for a train to proceed with train air signal 
inoperative, train and engine crews must be notified. 

Hand Brakes 

80. In hump yard service, hand brakes must be known to be 
operative before cars are dropped over hump. 

81. Hand brakes must be applied on cars left on side tracks 
aid, when necessary, the wheels blocked. 

Movement of Dead Engines in Trains 
8). All engines equipped with side rods must have them 





necessary 1 


vhen handled dead in trains, suitable washers, or 


ks clamped together with bolts being used where 


main rod bearings to keep the side rods in place. 

8. Engines and tenders must have air brakes cut in and 
operative on drivers, trailer, engine and tender trucks. 

7. Engines and tenders equipped with ET or LT brake must 
lave safety valve on distributing valve or control valve, adjusted 
to not less than 25 or more than 30 Ib. 

88 Engines and tenders equipped with automatic and straight 
ait combined must have the safety valve in brake cylinder pipe 
adjusted to not less than 25 or more than 30 Ib. 

‘8. Engines equipped with ET or LT brake must have posi- 
le stops applied to handles of automatic and independent valves 
0 secure these handles in running position. 

4‘. Engines and tenders equipped with high speed brakes with- 
out the straight air must have high speed reducing valves set to 
reduce the brake cylinder pressure to not less than 25 or more 
than 30 Ib., or must have a safety valve applied to brake cylinders 
eo cylinder pipe set to not less than 25 or more than 30 Ib. 

“l, Engines fitted with power brakes cther than air must be 
“upped with an air train line and connections. 

By, Eng equipped with ET or LT brake must have the 
cut-out cock of dead engine fixture open. 

%. The cut-out cock in brake pipe under the automatic brake 
valve must be closed. ; 
ies Air rated devices, with the exception of distributing 
* Control valves, taking air from main reservoir must have the 
oe v securely closed. 
in Not more than four dead engines may be handled in one 
rer There shall be not less than five cars between the engine 
lig train and the first dead engine and between any two 
ol the dead ngines, 





96. Delivering line will be held responsible for flat spots on 
driving tires, trailer tires and tender truck wheels. 

97. Owners will be responsible for any special application of 
safety valves as required in Rules 87, 88 and 90, inclusive. 


Reports 


100. Defects in air brake or train signal equipment must be 
promptly reported on prescribed forms. 

101. If defects develop or brakes are cut out on freight cars 
enroute, trainmen must apply defective air brake cards indicating 
defects on backs of cards. 


Exhibit 2—Maintenance of Brakes and 
Signal Equipment on Passenger Cars 


150. Brake cylinders, slack adjuster cylinders and high speed 
reducing valves shall be cleaned, lubricated and tested at least 
once in twelve months. 

151. Triple valves, safety valves, and all portions of control 
valves, shall be removed from car for cleaning, lubricating and 
testing on a standard authorized test rack at least once in twelve 
months. 

151. Centrifugal dirt collectors and strainers must be cleaned 
when the triple valve or control valve is cleaned. 


Slack Adjuster, Adjustment 


153. The automatic slack adjuster crosshead should be placed 
in extreme release position when all brake shoes are of maxi- 
mum thickness. If the piston travel under this condition is less 
than 6 in. or more than 8 in. the travel should be adjusted to 
nominally 7 in. from a full service brake application by means 
of the brake rods and levers. 


Shop Inspection and Repairs 


156. When passenger cars are in shops for general repairs the 
entire brake equipment, including the hand brake, must be 
thoroughly overhauled, renewing or repairing, when necessary, 
missing or worn brake rods, levers, pins, hangers, supports and 
brake shoes, 

157. The brake pipe and signal pipe should be thoroughly in- 
spected and hammer tested, particularly at such places on the 
car as are not readily accessible to inspection and repairs when 
cars are in service, renewing, in each case, pipe that is found 
to be badly rusted or shows signs of weakness during the hammer 
test. The brake pipe and signal pipe shall be thoroughly blown 
out with air pressure after the hammer test is made and the dirt 
collector thoroughly cleaned. Pipe clamps and supports must 
be replaced where missing, and tightened where loose. 

158. The brake cylinder shall be cleaned as prescribed in Rules 
217 and 227 for freight cars. 

159. The brake cylinder shall be tested for leakage after 
cleaning, with an air gage attached to the triple valve or control 
valve exhaust, or to the vent port in the brake cylinder cut-out 
cock. The leakage should not exceed 5 Ib. per minute, from an 
initial pressure of 50 lb. and piston travel adjusted to nominally 
7 in. 

160. The retaining valve shall be cleaned and tested. If 
accessible it may be cleaned withcut removal from the car. 

161. Triple valves, high speed reducing valves and compensat- 
ing valves should be cleaned and lubricated as prescribed in 
Rules No. 240 to 257 for freight cars. High speed reducing 
valves and compensating valves should be adjusted to close at 
60 lb. cylinder pressure. 

162. In cleaning the control valve of the universal type, clean 
all internal parts with gasoline, or a suitable oil, except rubber 
seats and gaskets. After cleaning, all parts must be blown off 
thoroughly with air pressure and wiped dry with a cloth, after 
which, seats, faces of all slide valves, slide valve graduating 
valves and upper portions of bushings where the slide valve 
spring bears, must be lubricated with dry graphite in the same 
manner as outlined for triple valves. 

163. The equalizing piston and its cylinders, both ends of the 
release piston and the emergency piston and its cylinder, slide 
and graduating valve and bushings should be lubricated the same 
as the triple valve piston, cylinder, slide and graduating valve 
and bushings. 
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164. Before replacing the charging valve and graduated re- 
lease piston in their bushings, apply one drop of anti-friction 
oil to each of the bushings, distributing the oil over the surface 
with the finger, making sure that the valve and piston move 
freely in their bushings. 

165. Check valves in the equalizing or emergency portions 
should not be lubricated, but wiped clean. Before replacing the 
intercepting valve, protection valve, high pressure and cut off 
valve, apply one drop of anti-friction oil to each of their bushings, 
distributing the oil with the finger. 

166. The intercepting valve bushing is a slip bushing. The 
outer surface and the bore in the valve body should be wiped 
clean and a light coating of dry graphite applied. 

167. The quick action piston does not require lubrication; 
but the piston and bushing should be wiped clean and dry. 

168. The safety and cut off valves should be thoroughly 
cleaned and the seat of the latter examined, and renewed if found 
defective. Adjust the safety valve to open and close between 58 
and 62 lb. brake cylinder pressure. 

169. No hard metals should be used to remove gum or dirt 
or to loosen the piston packing rings in their grooves. Unless 
necessary to apply new packing rings they must not be removed 
from groove or distorted in any manner. This applies to all 
packing rings in triple valves and control valves. 

170. All pipe joints, including those in the signal system, hose, 
release valve, angle and cut-out cocks should be tested under a 
pressure of not less than 90 lb., using soapsuds for this test when 
weather conditions permit, reducing all leakage to a minimum. 

171. With the brake system charged to standard pressure, 
make a 20 Ib. service reduction, after which make an examina- 
tion of the brake to determine: 

(a) Brake pipe leakage. 

(b) If brakes will apply in service application. 
(c) Piston travel. 

(d) Brake cylinder leakage. 

(e) That brake rigging does not bind or foul. 

Release test must then be made to determine if brakes release 
properly. 

172. If during this test, the brake pipe leakage as indicated 
by the brake pipe gage, exceeds 5 lb, per minute, it must be re- 
duced to 5 lb. and if piston travel is less than 6 in. or more 
than 8 in., it must be adjusted to nominally 7 in. 

173. The retaining valve and its pipe must be tested and made 
to hold the brake applied at least 3 minutes following a release 
from a full service application. 

174. Conductor’s valve, car discharge valve, platform, or “back 
up valves” and whistles should be tested under pressure and 
known to be in proper working order. 
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175. All defects found must be repaired and ali stencil marks 
scraped off and painted over, and the brake restenciled in ace 
cordance with the railroad company’s drawing or instructions, 


Terminal Yard Inspection and Repairs 


179. Passenger cars in terminal yards should have the air | 
brake and train air signal equipment tested as follows, at Periods 
to be specified by road involved: 

180. Where facilities are provided, charge the cars from a yard | 
air plant, to not less than 90 Ib. for the brake system and not 
less than 40 Ib. for the signal system. 

181. While the train is being charged, make an examination 
for leaks from the brake and signal system and reduce the leak. 
age to a minimum. Make a visual inspection of stencil date, brake 
rigging, hose, position of angle and stop cocks, retaining valves, 
retaining valve piping, hand brakes, attachment of reservoirs and 
cylinders to their supports and the supports to the car. Any hose | 
leaking around fitting or otherwise defective, and cocks found 
leaking at top of key should be replaced. Brake shoes should be 
renewed when necessary. 

182. When the brake system is charged to standard pressure 
make. a 20 lb. service reduction, after which make a second 
examination of train to determine the five conditions from (a) to 


-(e) listed in Rule 171. 


Release test must then be made to determine if brakes release 
properly. 

183. If, during this test, the brake pipe leakage as indicated 
by the brake pipe gage exceeds 5 Ib. per minute, it should be re- 
duced to 5 lb. or less. If piston travel is less than 6 in., or more 
than 8 in., it should be adjusted to nominally 7 in., with slack 
adjuster cross heads in proper position. The air signal must 
operate properly from front and rear cars. All defects found 
shall be repaired. 


Exhibit 3—Maintenance of Freight 
Brakes, Rules and _ Instructions 


[In general, these rules have been clarified but without important 
changes and with few additions, In the table showing the types 
of retaining valves a 10- to 20-Ib. double pressure spring type 
valve has been added.—Editor.] 


Discussion 


There was no discussion of this report. _ 
(A motion to accept the report and submit it to letter ballot 
was made, seconded and carried.) 
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Trial of New Cab Lamps Suggested—Bushings of Two 


Report on Locomotive and Car Lighting 


Inside Diameters Proposed for Axle Pulleys 


HE FOLLOWING subjects have been considered by the committee 
T during the year: Locomotive headlight lamps, locomotive 
cab lamps, axle generator pulley bushings, axle generator 


pelt drive, and car lamps. 
Locomotive Headlight Lamps 
The committee has kept in touch with lamp improvements that 
have been developed during the year. The suggestion has been 
made to the lamp manufacturers that it would be very desirable 
to obtain a definite mechanical difference in the headlight lamps 
for the primary purpose of identification. A possible change from 
the present G type of bulb to the PS type of bulb is reported. 
This will very likely permit maintaining a separate sized bulb for 
each size of lamp required and will also permit of improved focus- 
ing of the light. 
Locomotive Cab Lamps 

The 15-watt, 33-volt S-17 lamp now in general use for locomo- 
tive cab lighting in gage lamps, etc., has been reported by some 
member lines as unnecessarily large and a smaller lamp has been 
called for. A 15-watt, 33-volt S-14 lamp is available and the com- 
mittee requests that member lines try out the new lamp during the 
ming year and give the committee a record of the service ob- 
tained. 


Axle Generator Pulley Bushings 


The association has a standard practice that leaves to the user 
the determination of the actual length of the bushing and its in- 
ternal diameters, the latter being dependent upon the size of axle 
and position on the axle at which it is used. 

The corrugated steel type of split bushing is today most widely 
ised for this purpose. Dwe to the lack of established dimensions 
for these bushings an investigation has developed that a very large 
number of sizes are in use. For the 5-in. by 9-in. axle alone, 
over 12 sizes of bushings have been found which are used to a 
considerable extent. From a study of this subject it has been 
found that two sizes of bushings for each size of axle will take 
care of practically all pulley positions in general use today. In 
this study consideration has been given only to bushings for ap- 
lication to the taper section of the axles. The internal diameters 
shown for the bushings are based on the assumption that the axles 
are turned to the actual dimensions given as A. R. A. standard. 
The lengths for the bushings have been selected to permit using 
the same bushing either with or without bushing clamp. A long 
bushing is also desirable, as it provides for a greater range for 
shifting the bushing along the axle to correct for variations in the 
actual diameters of the axles along the section where the bushing 
is applied. Different lengths for the two bushings for the same 
size axle have been selected to facilitate ready identification due 
to the small differences in the internal diameters for these two 
bushings, 

The proposed dimensions for axle pulley bushings are given in 
the table. 


TasLE I—Axte Puttey BusHinc DIMENSIONS 
Bushing dimensions, in. 
agi: 











me Ee ~ 
Diameters 
Location of Cc —A~. ~ 
center line of Inside 
A.R. A. bushing from oo A ‘ : 
ixlejournal Bushing center line of Large Small Outside 
in, designation axle, in. Length end end 
by 8 B-1 13 13 5a 438 7% 
, B-2 7% 12 5% 4% 7% 
by 9 C-1 13 13 62s 5% 7%, 
sy C-2 7V, 12 SI 53% 7, 
fa by 10 D-1 13 13 656 6a 7%, 
; D-2 9 12 643 5% 7 
by 11 E-1 12 13 7s 644 7% 
E-2 9 12 6% 6x6 7% 
; With the type of axle pulley in general use having a hub 6% in. 
‘ng and using a bushing without clamps, the range of pulley lo- 
‘ations possible for the above bushings when the latter are placed 


m the axle at locations designated in Table I is shown in Table II. 
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For axle generator drives where it is desired to have the center 
line of the belt coincide with the center line of the car it is neces- 
sary either to use wide face axle pulleys having two separate hubs 
or else employing bushings of special design if single hub pulleys 
are used. 

The committee suggests the adopting by letter ballot as recom- 
mended practice, the axle pulley bushing and the range of pulley 
location on the axle as indicated in Tables I and II. 


Axle Generator Belt Drive 


In view of the importance of the subject of the drive for axle 
generators your committee has considered it desirable to report 
on new developments or improvements that are of general interest. 
During the past year there has been developed the so-called wide 
face axle pulley, two general designs having thus far been brought 
out. One design is known as the barrel type of pulley and as first 
developed was 18% in. in diameter, 3314 in. over all, having a 1-in. 
flange. In the later design the length has been decreased to 28% 
in. This design of pulley has been used entirely with free speed 
type of generators with the belt located along the center line of 





the car. There are at present about 450 of these pulleys in service. 
Taste II—RanceE oF Putirey Locations 
Location of center 
line of pulley from 
: center line of axle, in. 
Bushing r - 
designation Max. Min 
Dc haat dad ecpndhbus seeks sean 16% 9% 
rs ee ee eke eee 10% 4% 
MMe acas kaceuens eeuk odliaawion 16% 9 
ERGs sce Ccaxiekcaamadeeneas 10% a 
RRR la ak sa chsh inta Bacto an i er ks aN STA 16 9 
___ TET se RES ee a 117 6% 
SS Snr et ean 15% 8 
_ REE 9 I BERRA Lage 11% 6% 


The other design is 18 in. diameter, 24 in. straight face with 
2-in. flaring flange. This pulley has so far been used only with 
the controlled speed type of axle generator, the belt being located 
approximately 5 in. from the center line of the car. Approxi- 
mately 100 of these pulleys are in service on one railroad and 50 
on another. 

These types of pulleys have not yet been in service long enough 
to permit accumulating sufficient data for a reliable comparison 
of belt performance with standard pulleys. It has been definitely 
established, though, that they will prevent belts from running off 
the pulleys with body hung generators where cars are operated 
over extremely short radius curves, under which conditions the 
majority of standard drives for body hung generators will fre- 
quently throw off the belts. 

There has also been developed and is being tried out in service 
a universal axle pulley of such construction that it will rotate in a 
vertical plane so that the pulley remains in line with the belt 
when the car is running on curves. The pulley was put in service 
May, 1922, using a 4-in. 5-ply rubber belt with special flexible belt 
fastener which was reported as still in service on June 1, 1923. 


Car Lamps 


There is an increased use of the 25-watt 30-34-volt gas filled 
lamp which the manufacturers are furnishing in the PS-16 type 
and size and which a member road recommended to be of the 
PS-18 type and size. It has been suggested that this lamp and the 
100-watt, 30-34-volt, PS-25 C lamp be added to the list of recom- 
mended sizes for train lighting. The committee believes that in 
anticipation of a rather radical change in the dimensions and type 
of bulb used in train lighting it is not advisable to do so at this 
time. 

The members of the committee are W. E. Dunham, chairman, 
C. & N.; W. H. Flynn, superintendent motive power, M. C.; 
E. W. Jansen, I. C.; J. L. Minick, Pennsylvania; J. J. Tatum, 
superintendent car department, B. & O., and E. Wanamaker, C, R. 
I. & F 




































































































































Discussion 


W. E. Dunham (C. & N. W.): The committee is looking into 
the matter of a proper dimensioning of the glass reflectors for 
headlights. There seems to be a difference of opinion among 
manufacturers. In giving the figures for his reflector one manu- 
facturer will use the inside depth of the reflector and the inside 
diameter at the large end; whereas other manufacturers will use 
the outside dimensions, and this is rather confusing. That par- 
ticular feature is being checked over and we anticipate having a 
report on that subject next year. 

E. B. Katte (N. Y. C.): May I direct your attention to what 
appeared to be an omission on the part of the commitee, that 


Importance of Modern 


Present Facilities Generally 
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might save some money to some of the member companies, While 
there are some radical changes to be made in car lightin 
within the next year or so, I do not know of any specific change 
which will affect the P'S-18 lamp. This is a large lamp, gives 
a little better diffusion and a considerably better appearance, in 
the existing lamp shade, and it will make a difference jp the 
price, I am told, of some three to four cents a lamp. On one 
road that might make a saving during the coming year of $4099 
or $5,000 in the purchase of lamps. We would appreciate it if 
your committee, or if this convention might add this lamp as 
one of the approved lamps at. this time. 

(A motion that the report be accepted and submitted to lettey 
ballot was then made, seconded and carried.) 


g lamps 


Repair Track Facilities 


Inadequate—Able Foremen 


Needed—Prontpt Switching Essential 


OT overmuch attention has been given to repair track facili- 
ties in the past. The question is growing in importance as 
labor becomes more scarce and wages higher. This dis- 

cussion, therefore, possesses a special value at this time. 


By T. H. Goodnow 
Supt. of Car Dept., Chicago & Northwestern 


It should be recognized that the repair track is an important 
factor in the operation of a railroad, as maintenance of equip- 
ment is one of the most important problems confronting railroad 
managements. Bad order cars represent capital tied up, with loss 
of revenue when the cars are out of service. 


Modern Repair Track Facilities 


In considering a modern repair track and facilities, several 
things must be borne in mind, the most important of which is 
the efficient and economical handling of the work. This involves 
the location of storage, classification and repair tracks, the nature 
of repairs to be handled, power, machinery, buildings, etc. 

Repair tracks are usually located in close proximity to railway 
terminals from which empty and loaded cars are to be received, 
and storage tracks should be located and laid out to provide for 
the classification of bad order cars into different classes. Repair 
tracks should be located so that the work may be handled to the 
best advantage and cars repaired and returned to service with the 
greatest possible dispatch and with a minimum amount of 
switching. 

Car repair work naturally divides itself into two classes; 
namely, repairs to wood cars, and to steel cars. While the gen- 
eral facilities required for the proper handling of the work are 
applicable to both, yet each requires facilities peculiar to itself. 

The transportation and handling of materials to and from shops, 
material sheds, platforms and cars is an important item and has 
a direct bearing on the efficiency of the plant. It is best accom- 
plished by means of auxiliary, or industrial tracks, arranged in 
such a manner as will expedite this part of the work with the 
least possible interference with other operations. The relative 
position of material storage sheds, racks, platforms and oil house 
should be such as to insure the material necessary for the various 
operations on cars undergoing repairs being readily obtained and 
distributed with the least amount of labor and in the shortest 
possible space of time. 


Equipment for Repairing Steel Cars 


With the advent of the steel car came the demand for increased 
facilities on the repair track properly to handle this phase of the 
work. These demands necessitated the introduction of pneumatic 
riveting hammers, rivet cutters, drills, heating torches, rivet 
heaters, welding and cutting torches, jacking frames for straight- 
ening and squaring steel cars, etc. In the repair and overhauling 
of steel cars, there is a large accumulation of sheets, plates, bars, 
shapes, etc., that have a reclamation value. Tisese plates must 


be straightened, repaired and re-used on the car, or placed in 
stock for subsequent use on other cars. The necessity for the 
installation of heavy machinery, hoists, cranes, etc., soon became 
apparent and the facilities on the modern repair track now include 
such items as power shears and punches, straightening and bending 
rolls, flangers, blast furnaces, straightening frames and tables, 
drill presses and emery grinders; also overhead and jib cranes 
for the transportation and handling of heavy material. 

Provision should be made in connection with repairs to steel 
equipment for the storage of a reasonable quantity of sheets, plates, 
bars and other metal parts, in close proximity to the machine 
tool area and in such a way as to enable this material to be un- 
loaded and handled to storage racks and cars by the cranes. De- 
terioration caused by rust and exposure, should be guarded against. 

Where the volume of work to be handled warrants, a gas 
generator and necessary system of pipes, with outlets at proper 
distances, should also be installed to facilitate the work of weld- 
ing and cutting. Such an arrangement not only permits of han- 
dling this important feature of the work advantageously but also 
materially reduces the cost. 

A centralized station should be established for the storage, care 
and distribution of small hand tools, jacks, etc. This will not 
only insure proper distribution of necessary tools, but will provide 
opportunity for better inspection, and in a large measure, place 
the responsibility for proper care and usage upon the individual 
employee using such equipment. This will also in a large measure 
reduce the required investment in this class of equipment. 


Adequate Lockers Needed; First Aid 


For efficient operation of a repair track, provision must be made 
for the proper housing of the men employed, with adequate and 
convenient toilet and washroom facilities, a clean, light, sanitary 
place for them to eat, and good lockers in which to keep their 
clothing and personal tools. Where the number of men is great 
enough to warrant, permanent facilities should be arranged to 
care for injured employees and if permanent facilities are not pos- 
sible, some arrangement should be made so that early attention 
may be given to all injuries, serious or minor. This will save 
suffering and loss of time on the part of the men, as well as loss 
of services and payment of claims by the railroad. 


Able Foremen and Gang Foremen Vital 


I have left to the last, the one item that to my mind is the most 
important; that is, the foremen and gang foremen. These m- 
dividuals are the ones who are directly handling the expenditure 
of the millions of dollars annually in repairs to freight equipment. 
Of the two, give me the active, energetic, interested foremen ™ 
preference to modern repair tracks and shops. These men are 
the ones who are controlling the conservative use of materials m 
marking up repairs necessary on equipment. They are also the 
contact between the workmen and the company, and their efforts 
in interesting the workmen in the output speak either for el 
ciency, or the contrary. The success of car repair work lies 
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we do freight cars there wouldn’t be enough shops in the country 
to take care of them. 

The contract shop uses a method that you have been very slow 
to adopt, and that is the so-called progressive system, dividing 
the work into sections, crowding men on each particular kind 
of work, forcing it through and cutting down the dead time of 
the cars from six days to two or three days. The method of 
operation is essentially as important as facilities. The two must 
go together. 


Other Discussion 


C. J. Bodemer (L. & N.): There is one feature that it might 
be well to bring out in connection with this matter which I do 
not think has been touched upon, and that is the necessity for 
prompt attention on the part of the transportation department to 
the switching of bad order cars. You all know that you must 
have a certain amount of track space to set in a certain number 
of cars for repair purposes at one time, and as your men go up 
and down the line of repair tracks finishing one track at a time, 
it is necessary either to have prompt switching facilities afforded 
at that time or else a great number of other shop tracks on which 
dead cars are placed for repairs. Otherwise the men will be out 
of work while waiting for the next line of cars. I think that 
prompt switching is a very important matter. 

Mr. McCall: Would it not be well to give a great deal more 
attention to the cleaning and painting of steel freight car equip- 
ment? The only way that we will get any relief is by the sand 
blast system, but there are freight cars in service today that are 
positively dangerous, simply due to rust. ‘We had a few days ago 
on our part of the line a fatal accident due to a man actually 
jumping through the bottom of a steel car that was apparently 
all right. The man was instantly killed. The bottom of the 
car was eaten out with rust, and I am afraid that few of the 
carriers are giving serious enough consideration to protecting the 
steel equipment from being eaten up by rust. 

C. F. Giles (L. & N.): It is important that something be 
done not only by the individual railroads but by the railroads as 
a whole to keep this steel equipment in repair. The introduction 
of steel equipment has not by any means solved the freight 
problem. 


« | Handling of Material to Car Repair Tracks 


Discussion Developed the Need of Adequate Trucking 


System and Personnel to Handle Material 


e 
, largely with the supervision, either on the modern repair track 
; or those not so modern. 
‘ By T. W. Demarest 
e G. S. M. P., P. R. R., Northwestern Region 
: Mr. Goodnow has given us a very able paper in connection with 
18 he details of the freight car repair track. Perhaps to some of 
the operating officers, however, there are other essential features. 
= If you will think back with me the length of your experience 
and compare how many men worked on a car to get it out when 
1 first went on the railroad and how many days it took as 
aainst how many men you are now working on a car and how 
many days it takes, from my general observation, there has been 
no material improvement made in speeding up repair work on 
‘eight cars. Is it not true, that whenever you were faced with 
S the contingency of additional car work, you went out and bought 
nore property, laid down more tracks and increased your capital 
vestme! 
From the management’s viewpoint the poor despised freight car 
kes just as large, if not a larger proportion, of the railroad’s 
some for maintenance as locomotives do. Everybody watches 
e locomotive and is following the cost of its operation and 
maintenat but on the other hand, freight car repair work, 
= icl t least as much, is either neglected entirely, or its 
the underestimated. 
-" me things that Mr. Goodnow might have mentioned, 
ude its of his paper probably could not, and one of the 
Ing irst is tl In the maintenance of freight car equipment you 
les, must divide maintenance into two kinds, light or running repairs, 
on he intenance or rebuilding work. To get economical 
faintenan n rebuilding work you must segregate it from the 
ne ght clas f repairs and do it in shops which are equipped 
ES, for this 
nine 2 iestion is: How long are you going to keep the 
_ built the shop? Are you going to keep them in there 
~~ f ix days? Are you going to work one or two men 
— them just as you did 30 years ago, or are you going to develop 
- wot plan that will give you the effectiveness of loco- 
ee. motive rep shops? If we tried to repair locomotives the way 
han- 
also 
care 
vide 
place 
idual 
asure 
made iw ssion was the last one scheduled on the program 
> and and ng to the lateness of the hour there was time to 
itary _ hear from only two members of the association, R. H. 
their Yyer (N. & W.) and J. C. Fritts (D. L. & W.). 
nie By R. H. Dyer 
t pos- neral Car Inspector, Norfolk & Western 
ention Handling terial to car repair tracks is one feature in connec- 
| save ton with r rs to cars that in my opinion has never been given 
s loss Ne study it deserves. In the laying out of repair yards, conve- 
‘lence in handling of material stands second only to the convenience 
T getting t ars on and off the tracks. In a great many cases it 
lulres more time for the workman to assemble the material, than 
> most t requires him to perform the work on the car. This condi- 
se im “increases with the track length, as it would be impracticable to 
diture “iter material from one end of the tracks to the other. 
_= tel consideration of the subject at hand should begin as 
nen 1 lows : 
en are “st: In laying out a repair yard, the tracks should not be 
ials "ver 1,000 ft. long, providing room for twenty cars spaced so that 
so the “work necessary on each car can be performed. 
efforts _econd: On account of the increase in weight of the different 
oT eff sts used in car maintenance, such as couplers, draft gears, etc., it 
rk lies wana that some means of hauling such material should be 
PUY] 
Repair tract 


s should be spaced with room for a standard gage 





service or pushcar track between the Ist and 2nd, 3rd and 4th, 
5th and 6th tracks and so on. On these tracks wheels can be moved 
back and forth and pushcars should be provided for the hauling of 
heavy material. Where width of space will not permit, a narrow 
gage track 30 in. wide may be used with small hand trucks to fit. 
This small truck can be constructed so that a pair of wheels can be 
easily loaded, transported and unloaded at the proper place. There 
are also many kinds of small motor trucks on the market that have 
been found to be economical for hauling materials to repair tracks 
where tracks are so located that the trucks can be used to 
advantage. 


Third: In order to save time in transporting material to the 
cars, storage should be located as near the center of repair tracks 
as possible, with the exception that it has been found advantage- 
ous and economical to locate small bins conveniently spaced along 
shop tracks in which a small supply of bolts, nuts, washers, cotter 
keys, rivets, etc., may be kept. This saves a great amount of 
time for the reason that a workman would otherwise walk possibly 
500 ft. and return to get a nut or a cotter key, consuming four or 
five times as much time to secure the article as to apply it. 

Fourth: At a small point where a small force of carmen are 
employed, the foreman in charge is easily able to look after the 
material and keep up the supplies, but where a force of 25 or more 
car men are employed, a good experienced car man should be put in 
charge of material in order that he may keep up supplies, know 
what he has on hand and be able to tell the workmen where to 
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find what they want. Such a man in order to properly make out 
his requisition on the storekeeper should be able to read a blue 
print. 

Fifth: It is also essential that an intelligent car repairer of long 
experience be placed in charge of delivering material to the work- 
men. This man should be provided with a sufficient number of 
laborers to keep the workmen supplied with the proper material. 

If the right man is selected for this job, one who knows the 
dimensions and kind of material needed for certain jobs, he will 
be able to collect the material and deliver it to the workmen at the 
car and save more time than any other man around the shops. 
He would also in the absence of certain material know when a 
substitute could be used that would often prevent a considerable 
delay to cars. 


By F. J. Fritts 
Master Car Builder; D., L. & W. 


Local conditions throughout the country vary to such an extent 
that it is quite difficult to suggest in detail, methods that would 
fully cover such varied conditions, but there are certain practices 
or fundamentals that it would seem could be generally followed. 

Repair tracks should be supplied with adequate planking, laid 
on a substantial and solid foundation; the planking to be level with 
the top of rails, which would not only facilitate handling of ma- 
terial, but repairs as well. Storehouse or supply buildings should 
be as nearly centrally located as possible, and properly equipped 
for the storing of material. Saw mills and fabricating steel shops 
(where installed) should be situated so that right angle turns 
will be eliminated in handling long materials from the manufac- 
turing shop to cars. 

On heavy repair tracks, cars should be taken to stripping tracks 
and all material that will not be used in making repairs should 
be removed and disposed of at that point. 

Dolly tracks, either standard or narrow gage, should be in- 
stalled between all tracks. Preference will be governed by spac- 
ing of tracks. Standard gage requires greater spacing than the 
narrow gage. Available space and value of land naturally will 
govern in such cases. 

It has been proven that much time and expense can be saved 
by keeping the scrap removed from cars separate from new 
material placed for making repairs. To do this alternate track 
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spacing should be used exclusively for the removal of scrap 
material. 

Foreman must check the cars and make a list of parts required 
sufficiently in advance of repairs that material may be delivered 
in time to avoid waiting or shifting of men to other cars, 

The use of electric trucks where proper planking has been jn. 
stalled, can be used to a very good advantage, saving considerable 
labor and time in delivering material with the exception of wheels 
and lumber. There has not been an electric truck as yet designed 
that will handle the items above referred to but it does seem 
that trailers may be arranged that would meet these requirements, 
If such an arrangement can be perfected, dolly tracks could be 
eliminated entirely, but as a general proposition, where required 
all things considered, the narrow gage would be preferable be. 
cause of the extra land required, increased cost of installation and 
maintenance, and the necessity of operating considerably heavier 
trucks with practically no increase in material handled where 
standard gage is installed. 

Supplying material on repair tracks should be in charge of a 
competent labor foreman who will supervise the work, seeing that 
material is delivered to cars in the order to which repairs will be 


- made, likewise the prompt removal of all scrap material, The 


installation of these things should very materially reduce the cost 
of handling material on repair tracks. 


Discussion 


Secy. Hawthorne: When Mr. Fritts handed me this paper he 
told me on his way out here he did see an electric truck built 
especially for the handling of lumber which would be very suitable 
for that work in railroad shops, and that he had no doubt at all 
but that one could be designed for the handling of wheels. 


Tue BALTIMorE & OHIO announces that the Capitol Limited, 
its new express train between Washington and Chicago, has been 
taken through on time on every trip since it was put in service, a 


month ago; a mileage of 47,184 train miles and never a minute | 


late. This train which, westbound, leaves Baltimore at 2 p. m 
and Washington at 3 p. m. has a sleeping car which starts from 
New York at 8:30 a. m. Thus passengers by this route may go 
through from New York to Chicago by way of Washington in 
25 hours, 30 minutes, arrival at Chicago being 9 a. m. Central 
time. 
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of Eddystone Plant, Baldwin Locomotive Works 
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Report on Prices for 


Labor and Materials 


Prices Changed to Meet Conditions—Reduction in Allow- 
ances for Cars Destroyed 


HE COMMITTEE submitted the following report under A. R. A. 
‘i Interchange Rules 101, 107, 111 and 112 of the freight car 
and Rules 21 and 22 of the passenger car code: 


Prices for Materials—Rule 101 


code 


The material prices recommended are the same as those now in 
force under Rule 101, except for adjustments to meet changed 
market conditions. 

Items No. 1 to 65a, inclusive (covering air brake equipment and 
sine fittings) represent latest quotations plus a predetermined per- 
yntage to cover store room expense, store room overhead, stock 


investment and transportation charges. 

Items 103 to 214, inclusive (covering miscellaneaus car ma- 
rials), are based on studies conducted during January and Febru- 
year and include transportation charges, store room 
., as heretofore. 


ary of this 


expenses, etc 

However, the committee feels that, due to the unsettled market 
conditions, before the issuance of the 1923 A. R. A. Inter- 
change Rules these prices will be investigated and if sufficient in- 


crease or decrease develops necessary collections will be made. 
Prices for Labor—Rules 107 and 111 


The labor rates recommended under Items 172, 442 and 433, Rule 
(7, are based on the weighted average hourly rate paid repairmen 
a number of large representative roads, plus an overhead ex- 


H pense of 62 per cent. 


The following are recommended in Rule 107: 

Second paragraph changed to read: The labor charges of .95 
per hour (Item 172, Rule 101, and Item 442, Rule 107, and $7.15 
ber hour, Item 443, Rule 107), in addition to including the actual 
hbor cost of performing the work, include the following items of 
indirect expense : 

Item 58 changed to read: Brake Hanger, R & Ror R. (Also 
to be charged if renewed or repaired when brake beam is R & R 
or R at same time.) 

Item 93: Show 3 hr, opposite this item for both columns, leav- 
ing both columns blank opposite Item 92. 

Item 136: Change the words “or opposite end” to read “on op- 
posite end.” 

Item 149 changed to read: Door cap (wooden or metal) R& R 
it R, includes filler, blocks or castings. Ordinary cars—2 hr. 

Item 204-a changed to read: Flooring boards (nailed and bolted 
o nailed and riveted, or riveted or bolted only) including slope or 
ve decking on gondola and hopper cars, per sq. ft. 

Item 212 changed to read: Hand Rail Rod, side or end, R&R 
oR per section. Ordinary cars 0.8 hr. 

Item 213 changed to read: Hand Rail Pipe, side or end, R& R 
oR, charge on pipe connection basis, 

Item 214 changed to read: Hand rail post, R & R or R, charge 
bolt, nut or rivet basis. Excludes R & R or R of hand rail or 
pipes, 

Item 234 changed to read: Lining, under sills or over flooring, 


er sq. ft. Nore: This charge also to be made when sills are re- 
mewed or spliced. 


_Ttem 248a changed to read: Post, side or end, excluding R& R 
* R of sheathing, lining and fixtures, renewed, each. Ordinary 
at, 1.7 hr.; refrigerator cars, 4.2 hr. 


Ttem 249 changed to read: Post, corner, excluding R & R or R 

% sheathing. lining and fixtures, renewed, each. Ordinary cars, 

‘ht.; refrigerator cars, 5 hr. 

Ttem 250 changed to read: Post, corner, renewed, when asso- 

tated with renewal of side sill, inside end sill, side or end plate, 

a Ordinary cars, 1.5 hr.; refrigerator cars, 2.5 hr. 

Re 250b changed to read: Post, side or end, renewed, when 

re ated with removal of side sill, inside end sill, side or end 

os, 'rdinary cars, 1 hr.; refrigerator cars, 2 hr. 

te 94 changed to read : Release lever, coupler, R & R or R, 
Ss any or all connections to coupler lock (whether or not in 

ngs ¥ th R & R or R of coupler) excludes brackets or 
» each. Ordinary cars, 0.2 hr.; refrigerator cars, 0.2 hr. 
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Item 257 changed to read: Release lever bracket, coupler, R & 
R or R, charge on bolt, nut, lag or rivet basis. 


Item 278b changed to read: Running board, tank car, end or 
side, R & R or R, charge on bolt basis. 


Item 417a changed as follows: Underframe, steel (all kinds) or 
continuous metal center sills to which are secured metal body 
bolsters or metal or wood cross ties, first application or R & R, 
includes R & R of underframe or continuous metal center sills for 
renewal or repairs to top gusset plates over cross ties, center 
girders, bolster stiffeners, or other parts of underframe (excludes 
R & Ror R of flooring, rivets removed and renewed in connection 
with R & R of underframe and rivets used in repairs to under- 


frame). (Add jacking of car when necessary.) 

Note: This item not to be charged in connection with sill re- 
newals. 

Item 439: First rivet on car any size, applied, net—present, 


$0.55; proposed, $0.48. 


Item 440: All other rivets on car after first rivet, applied, net, 
each: 


a eee ne oO .08 07 
¥%-in. or Y-in. diameter .............0000. 14 12 
S4g-in. or over diameter .......... arene oe ea .29 25 


Item 442: Change rate from $1.10 to $0.95, 

Item 443: Change rate from $1.35 to $1.15. 

Rule 111—Item 19 changed to read: Dirt collector, R & R or 
R, per connection. 


Destroyed or Damaged Cars—Rule 112 


The changes under this rule are based on cars built during 1922 
on data furnished by the Presidents’ Conference Committée for 
freight train cars. The reproduction cost on such cars that were 
not included in the report (evidently due to the fact that.no class 
D, E, and F cars were built during 1922) were determined by 
maintaining the same percentage of differential in the proposed 
prices as existing in the present rules. 


Passenger Car Interchange—Rules 21 and 22 


Rule 21—The labor rate under Items 19 and 20 was determined 
in the same manner as under Freight Car Rule 107. 


New Item: 5-a—Belt, charge 0.5 hr. generator on electric 
lighted equipment, R & R or R each. 

[The committee proposes a change in the charges for labor on 
lubrication from $0.85 to $0.75 per hour and on repairs from $1.20 
to $1.05 per hour. ] 


Rule 22—Several changes in the prices for materials are pro- 
posed for a number of items. 


The report is signed by A. E. Calkins (chairman), N. Y. C.; 
Ira Everett, Lehigh Valley; J. H. Milton, C. R. L. & P.; J. K 
Watson, A. T. & S. F.; T. J. Boring, Penn. System; E. H. Weig- 
man, L. & N.; M. Ring, Can. Nat.; H. G. Griffin, Morris & Co., 
and A. E. Smith, Union Tank Car Company. 


Discussion 


In the absence of Mr. Calkins, the above report was read by 
T. J. Boring (Penn. System). Your committee wishes to with- 
draw its recommendation for changes under Rule 112 covering 
settlement prices for cars destroyed. As mentioned in the report, 
the changes suggested were based on costs of cars built during 
1922 on data furnished by the Presidents’ Conference Committee’ 
for freight train cars. 

The owners of private refrigerator cars have objected to the 
decrease in the price per pound proposed by your committee for 
refrigerator cars, claiming that reduction is not warranted as ex- 
emplified by their costs and that the data from the Presidents’ 
Conference Committee did not include a sufficient number of re- 
frigerator cars. Your committee met with the private car owners 
in open meeting: in the secretary’s rooms the 19th inst. and as a 
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result of the arguments presented it was decided to withdraw the 
recommendations under Rule 112 in order to consider further the 
prices for refrigerator cars, at least. 

Your committee will request the private car owners to submit 
their costs, which will be considered along with data from Presi- 
dents’ Conference Committee in establishing the prices that will 
be included in the next issue of the Interchange Rules. The 
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prices for all cars will receive due consideration at the same time 
Chairman Coleman: You have heard the report. A resolution 
or a motion that the report be approved, recommending that the 
changes be incorporated in the Rules of Interchange, wif} be in 
order. 
J. J. Tatum (B. & O.): I will make a motion to that effect 
(The motion was duly seconded and carried.) 


Economy From Modern Shop Machinery 


Comparison of Modern and 40-Year-Old Machine Tools as 
Regards Productive Capacity 


HE subject of economy from modern shop machinery was 
brought up near the close of the session and the only dis- 
cussion was that of Mr. Mullinix, presented in writing. 


By S. W. Mullinix 
Shop Supt., Chicago, Rock Island and Pacific 


This is a very interesting subject and one that inspires the real 
progressive shop man to get out of the stagnant pool into the 
current where things are moving. Understand that in the shops 
referred to locomotives are either built or overhauled. In answer- 
ing the question, we might view it from different angles. For 
instance, let us go back forty years to the time when we built a 
shop to take care of what was then the modern locomotive. We 
installed in this shop what was then modern, up-to-date machinery, 
capable of taking care of any work that might accrue. What I 
wish to do is to draw a comparison showing what was necessary 
then in relation to requirements at the present time, all brought 
about by the increased size of the locomotive and need for economi- 
cal production. The former shop would be equipped with a power 
plant and equipped with three or four tubular boilers, fire and 
feed-water pumps and possibly an air compressor, which gave us 
400 or 500 ft. of air per minute; that was all. 


A High Speed (?) Tool 


We then go to the machine shop and install the monster 72-in. 
wheel lathe with the crank pin turning and boring attachment; 
belt driven; angle irons bolted to face plate extending between 
spokes of wheels for driving; eight to ten hours required for turn- 
ing a pair of drivers; speed 10 ft. per min., 1/32-in. feed. 

We would next install a planer that would be belt driven; one 
speed; one head on the cross-rail and no side head; cross-rail 
raised and lowered by hand; the bedways narrow with abrupt angle, 
so that oil could get away quickly from where it was needed. 

All the lathes, slotters, milling machines, drill presses and bolt- 
threading machines (sometimes two-spindle but oftener single) 
would be belt driven. If at night, or on holidays or Sundays, the 
entire line shaft had to run and probably in addition to this an 
auxiliary line in order to run one machine to turn a bolt, or take 
a light cut off a shoe or wedge. 

All feed changing on the lathe was done by changing gears. 
Single geared machines did not cause much lost time, but when 
compounded, to an inexperienced operator, the necessary changes 
would be confusing. Bolt threading machines (single-spindle) 
gave us from four to six hundred bolts a day; two-spindle from 
600 to 1000 bolts, lubrication of the dies being by a spoon or 
dripper. Our boiler shop, as well as the forge shop, had but few 
machines—a punch and shear in the boiler shop but little machinery 
outside of steam hammers in the blacksmith shops. 


Modern Tools Have Many Advantages 


Such machinery as we had in our shop forty years ago would 
render us very poor service today. Let us compare this old shop 
of long ago with the modern equipped shop of today, starting out 
with a power house and such equipment as is necessary to do the 
work which is expected of it. We install the modern, up-to-date 
96-in. wheel lathe ; motor drive; controls convenient to the operator, 
either in front or back of machine; variable speed; pneumatic 
for loosening tail stock fastenings ; and motor to move tail stock to 
and from the work. With wheel lathes properly designed and 


handled we are able to run 13 ft. per min. with %-in. feed which 
will enable us to get an average of one pair of drivers every 
minutes, at least. If not, don’t blame it on the machine, as you 
will not find the trouble there, but with the operator, who needs 
coaching. If he is one of those fellows who tries to make believe 
he knows it all and will not accept coaching in the proper spirit, 
change operators. 

We next install special locomotive rod milling machines with rod 
holding fixtures; quick setting of work; all operating levers in 
front of the operator; micrometer dial indicating depth of cut: 
feeds and speed as desired; from 100 to 200 per cent more efficient 
than the old type machine. Next comes the locomotive rod boring 
machine ; two-spindle heavy duty; one operator; doing the work 
that two men have done; one setting; quick and accurate; easy 
handling and clamping. Heavy cuts and fast feeds make it at 
least 200 per cent more efficient than the old-time single-spindle 
drill press. 

The modern vertical rod milling machine requires only one set- 
ting of the rod; eliminates drilling and sawing; also slotting, 
Any desired feed or speed can be obtained and fast traverse of the 
work table is provided in three directions. 

Planers have variable speeds, motor drive, electric control and 
are capable of taking heavy cuts, governed by the material being 
machined. Centralized control, rail setting and locking from the 
operating position, the provision of not less than three heads in- 
creases production at least 100 per cent. Guide grinding ma- 


chines are 200 per cent more efficient than planers and will not | 


only take care of guides, but any other plain surfaces, Turret 
lathes are today 300 to 400 per cent more economical than the 
old engine lathe ; the work is quickly set up with rapid and accurate 
production. 


Can Old Machines Profitably Be Replaced? 


Now I have named a very few machines, there are hundreds of 
others which will afford a like saving by their use. When we are 
replacing old machinery in our shop by new, we should be ina 
position to say whether or not we were losing money by keeping 
the old machine in commission. I have in mind a 42-in. lathe that 
has given 18 years’ service, and I am quite sure the machine has 
produced more the past ten months than any twelve-month period 
before. What has made this possible? The operator is interested 
and takes great pride in producing. He turns cylinder bushings 
22-in. to 30-in. in 2% hrs., using 7/16-in. feed, running 40 ft. pet 
min. on the roughing cut; 34-in. feed for the finishing cut. Ma- 
chines are not built that are going to do any better. The class 0! 
work done on this machine does not require unreasonable time 
set-ups. It is a motor-driven, heavy-duty machine. A few 4ays 
ago the operator of a 42-in. vertical mill, placed on this machine 
a gray iron packing pot to cut up into cylinder rings, 27-in. dia 
meter by 3%-in. thick, 1-in. deep, getting 30 rings, finishing from 
floor to floor in 4% hrs. This was done on practically a 1e¥ 
machine, strictly modern. On one of our old tools we could m0 
have made more than 15 rings in the same length of time I 
mentioned thread cutting machines, the modern three-spindle thread- 
ing machines which have the unit system of lubrication will thread 
3000 bolts, 1%4-in. to 1-in., in eight hours. 

I ‘have not mentioned economy in modern, up-to-date pneumatic 
tools as well as electrical. That is really a revelation and 
enumerate the uses and advantages of these tools would take quite 
a book. 
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36 Stall Enginehouse at Boston is of the Rectangular Type 












Report on Shops and Engine Terminals 


The Work of Previous Committees Has Been Condensed 
and Co-ordinated in This Report 


xhibit A—Engine Terminals 


wing is a summary of the data gathered in 1922 by 
American Railway Association committee on Design 
Operation of Engine Terminals, plus a certain amount 
n published by the American Railway Engineering 
1 this subject.: 


General Layout of Terminal 


ire all more or less of a compromise. There are so 


cumscribed elements affecting each point that no matter 


terminal is built by gradual expansion or is constructed 

| arrangement will generally reveal some undesirable 
\ good labor market will often overbalance the selection 
ich would have been of greater strategic value. The 
should be such that soil water will not drain into the 
itable pit. Enough land should be acquired to allow 
Many variable factors 
» best selection of a site; proximity of transporta- 
st and availability of land, distance from passenger 
sity for smoke abatement, street car or other trans- 


> broad lines should be made before a terminal lay- 
d to meet present conditions and future demands can 
Investigation will frequently reveal the fact that a 
delay at modernized terminals will be equivalent to 
to the division. The typical engine terminal is 
2 division clearing house and it is assumed that it 
ls the amount of freight and passenger-service that 
ed by the transportation department. 
nittee of the American Railway Engineering Asso- 
rating with a committee of the Mechanical Division, 
lway Association, submitted a typical terminal lay- 
e 1922 cenvention of the American Railway Engineer- 
This plan shows a large terminal with provision 
and separate sets of facilities for handling fuel, 
d, ashes, etc. 
Ss a quotation from the report devoted to general 
f engine terminal layout. 
, engine terminals must ‘be laid out so that one 
not interfere with another. The importance of this 
emphasized. If one operation depends upon another 
unless that one is a success, the other will be a 


{ 
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failure. Each facility should be independent to an extent that if 
any one unit or operation should fail it would not have the effect 
of stopping or retarding the operation of the terminal. Few op- 
erations can be conducted efficiently for any length of time if the 
facilities are strained to the limit. To this end each facility 
should be designed to perform double the work ordinarily re- 
quired and at important terminals duplicate facilities should be 
provided. A single track lead to an engine house is inexcusable. 
With three or more tracks available a majority should be assigned 
to incoming engines. Sufficient leads, switches, and crossovers 
must be provided to avoid delays at coaling station, ash pit, in- 
spection pit, or other facility. As a general rule a number of 
short leads are preferable to a single long lead as this enables one 
engine to move independently of others. Where number of leads 
is restricted frequent crossover switches should be provided to pre- 
vent blocking any locomotive. Lead track to turntable should line 
up with corresponding tracks in engine house for convenience in 
placing dead engines in the house. 


Enginehouse Design—General Features 


Modern enginehouses divide themselves into three classes; a 
brick wall with wood frame and roof, reinforced concrete frame 
and roof, and a combination of steel frame and reinforced con- 
crete. The first mentioned type is cheapest and most generally 
used, but the trend has been toward reinforced concrete. All engine- 
houses should be of fire-proof construction as far as possible. In 
designing an enginehouse provision should be made for doubling 
the capacity needed. It is first necessary to determine: the class 
of repairs to be made to power and the extent of such repairs. 
This involves a study of the capacity for doing such work at 
other terminals to which the engines run. Also the proximity of a 
back shop largely determines the extent of repairs necessary in 
the enginehouse. It is desirable to locate the house some distance 
from a city in order to get cheaper land, but in leaving the city care 
should be taken not to get too far away from an adequate labor 
market. The number of stalls to be provided is a function of the 
engines to be handled and the expected detention. If 100 engines 
are to be cared for and each may occupy a pit 12 hours, then 50 
pits will be needed. If the average detention is only 8 hours a 
day then 34 stalls will be ample. Quality of water, as affecting 
boilers, and amount of local switching may also exert considerahle 
influence upon the number of stalls necessary. 

Enginehouses are made in various cross sections to suit local 















































































































































conditions, facilities, funds and taste. The modern house for a 
large terminal may have an overhead crane with down draft 
system, boiler washing plant, drop pits for driving, engine truck 
and tender wheels, jib cranes at frequent intervals and many other 
up-to-date facilities. Practically all of the later designed engine- 
houses have increased head room to improve ventilation and light- 
ing. The continuous monitor type of house, single or double, is 
now being more generally adopted. The depth of the house, over 
all length of section, has now increased to 132 ft. on several large 
roads. The rear walls of the house (outer circle walls) should be 
practically all windows if good lighting is desired. Window sills 
should be about four feet from the floor. 

In some localities the shape of the property makes a rectangular 
house fit better than a round house. For large stations a transfer 
table may be located between two transverse rectangular engine- 
houses and some rectangular layouts will require both a transfer 
table and a turntable. A transverse rectangular house is preferable 
to a longitudinal arrangement. The rectangular house, owing to 
its parallel spacing of pits, is much easier and cheaper to build 
than a round house. One particular advantage of the rectangular 
house with a wye is the saving in space permitted inside the build- 
ing on account of the parallel track arrangement. Also the build- 
ing may be designed so that it may be increased by adding multiples 
as desired. Leads and wye tracks cost less to maintain than turn- 
tables. The vulnerability of the turntable to accident is pointed 
out as a reason for the wye arrangement. 

Enginehouses should be designed so that both engine and tender 
trucks can be removed at the same time, with tender cut loose, if 
desired. The distance from the engine pilot to the outer wall 
varies from 8 to 15 ft. and from tender to inside doors, 5 to 10 
ft.; distance from engine to side walls from 5 to 10 ft. Doors vary 
from 12 to 14 ft. wide and from 14 to 18 ft. high. Doors are made 
of wood or steel frame, swinging, and rolling wood or steel slats. 
Columns may be omitted in the drop pit section and trusses sub- 
stituted. This provides a clear passage for moving wheels from 
pits to rear of house. Outer row of columns should be made 
strong enough to support jib cranes, which may then be installed 
at any time desired. 

In January, 1921, a committee of the American Railway En- 
gineering Association collaborating with a committee of the Me- 
chanical Division, American Railway Association sent out a 
questionnaire covering the principal features of enginehouse de- 
sign. Here follows a short quotation from the 1922 report of 
this committee. 

The Mechanical Division committee recommends a permanent 
floor, preferably wood block or brick on a concrete foundation for 
the outer half of the house where most trucking is done. Con- 
crete is satisfactory for the remainder of the floor. The floor 
should slope from the line of columns between pits to drain into 
pits, about % in. per ft. The committee considers the ideal floor 
to be of creosoted wood block (12 Ib. per cu. ft.), laid direct on a 
six-in. concrete base with a bituminous cushion and filler. Such a 
floor is easy to truck over and work on and does not damage 
engine parts and tools dropped on it. The floor will be water- 
proof. Floor between pits can be made cheaper than in the outside 
circle where most trucking is done. The roof structure recom- 
mended is to be fire proof and is a combination of reinforced con- 
crete and tile. Non-fire-proof roof to be wood of slow burning 
construction. 

Replies to the questionnaire indicated a marked preference for 
swinging wood doors. Rolling lift doors are not as satisfactory on 
account of the liability of getting out of order and the difficulty in 
repairing damage done by engines. The committee recommends 
the wood swinging door as satisfactory and easy to keep in repair. 
Door openings should not be less than 17 ft. in clear height and 
13 ft. in clear width. The replies to questionnaire developed the 
general opinion that there is no satisfactory smoke jack. Cast 
iron is the first choice, asbestos second, and wood third. Wood, 
fire-proofed appears to be as satisfactory as any other type. The 
smoke jack hood recommended is 42 to 48 in. wide and at least 
10 ft. and preferably 12 ft. long with a flue opening of at least 
7 sq. ft. All piping, etc., should as far as possible be maintained 
outside the path an engine would take in passing through the 
outer wall of the house, account of accident. 


Turntable, Tractor and Pit 


Turntables are now generally 100 to 110 ft. long and 120 ft. is 
being used for Mallet engines. All turntables should be equipped 
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with a suitable tractor or tractors. A Mechanical Division Com. 
mittee of the American Railway Association at a meeting December 
15, 1920, concluded that one turntable was ordinarily sufficient 
for a 50-stall enginehouse. A 50-stall house would provide fo, 
dispatching 100 engines per day if, for example, each engine was 
detained in the house (average) 12 hours a day. This would mean 
200 moves of the table daily if each dispatchment required two 
moves, one in and one out, and all engines were dispatched, In 
other words, the table must turn once every 7.2 minutes. If a peak 
load period occurs in which 25 per cent of the movements are made 
in four hours this would require the table to turn once in every 
4.8 minutes, which is about as fast as dependable operation will 
justify. Another consideration is the delay on account of {aj. 
ure of power or table which in some cases may justify one table 
for enginehouses with less than 50 stalls. 

The size of the turntable has a considerable bearing upon the 
number of stalls in the house and longer tables permit more ap- 
proaches without having frogs in the track at edge of table 
Generally, the longer the table the less waste floor space at outer 
circle of house, this results from reducing the angle of stalls, 
The turntable deck should be wide enough to provide a walk each 
side with handrail protection. The turntable pit should be paved 
and drained. The turntable should be long enough to balance the 
engine when tender is empty. 
below in pit is preferable to a through plate type with shallow 
pit, when the cost of construction is not greater and when drain- 
age will permit. 

There are two recognized types of turntables: 

1. Balanced. 

2. Three point support. 

(a) continuous—through beams. 
(b) non-continuous—bolted or riveted beams. 

The minimum length of balanced turntable should be such that 
no part of the engine or tender will project beyond the edge of the 
table when the engine with tender empty is balanced on the table. 
With an adequate three-point support table no part of the engine 
or tender will ever project beyond the ends of the table as the 
balancing feature is not necessary with this type. 


Cranes, Tractors and Hoists 


Where heavy repairs are contemplated, an enginehouse may be 
equipped with overhead cranes. When the house is not equipped 
with a down draft exhaust system, the crane may only extend 
from the smoke jack to the tender but with the down draft system 
the crane may be extended to the outer circle wall of the house. 
This emphasizes one particular advantage resulting from down 
draft methods. Portable cranes are always useful and should 
generally employed. Jib cranes are recommended, even when at 
overhead crane is provided, if quick material movement is desired. 
Without an overhead crane, jib cranes of two- or three-ton 
capacity, swinging on outer circle columns between working pits 
are very desirable. Jib cranes at drop pits are best located on 
the nearest column to the pits. Tractors, where floors are sutt- 
able and specially provided, will greatly expedite the movement 0 
material. Many commonly removed parts of modern engines have 
now outgrown the hand operated truck. 

A joint committee of the American Railway Engineering As- 
sociation and American Railway Association made a report ™ 
1922 in part as follows: “Replies received from forty-two roads 
regarding cranes showed that twenty-one roads used no mechanical 
devices at all, seven used traveling cranes, eight used some jib 
cranes, eight used monorails and chain hoists and five used tractofs. 
Six roads contemplated using traveling cranes. In general, the 
crane equipment is dependent upon the nature of repairs to be 
made, proximity of back shop, etc. A terminal handling 7) % 
more locomotives per day should have overhead cranes or be well 
supplied with jib cranes. The general feeling regarding the ust 
of unwheeling hoists in engine houses seems to be that they wil 
prove economical where all drivers are to be dropped and work 
done on them, but where no work is to be done on the wheels of 
on a few pairs only, the drop pits are more economical. The sam 
remarks apply to the drop table in this case as to the unwheeling 
hoists.” 


Engine Pits and Drop Pits 


A Mechanical Division committee of the American — 
Association concluded that the following characteristics of ens 
pits were desirable. 


A deck turntable with plate girders | 
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Jack timbers should run the full length of the pit. Pits should 


be crowned at the center with a gutter on each side. Drainage 
should be toward the turntable with a sewer grate at the extreme 
end of the pit. The slope for drainage should be at least 6 in. total. 
The majority of roads recommend drop pits to take care of 
main trailer, engine truck and tender truck wheels. Pits for the 
engine wheels are especially desirable. Installation of pits for 
moving tender wheels would raise the standard of maintenance. 
Where Mallet engines are handled a double drop pit is recom- 
Drop tables are favorably mentioned for enginehouses. 


ended. 
Ptces lic jack is favored for drop pit work although several 
roads prefer air jacks since the telescoping feature requires less 
depth of it. There is reference to a special compressed air tele- 
scoping ji which gives reliable service. Drop pits should be 
located near the machine shop so that wheels can easily run in, if 
desired. Drop pits or drop tables are necessary in every holise 
and the installation of a hoist does not do away with need for 
,drop pit when a pair of wheels must be removed. 

Shops and Tool Equipments 

The extent of the shop facilities will depend upon the location 
of the house with reference to the back shop. The machine shop 

j 


ld be in an annex, or adjacent to the enginehouse and generally 
such machinery as is necessary for light or running 
is not good practice to install machinery in the circle 





or enginehouse proper. The boiler, smith and tin shops may be 
located in the machine shop for small terminals, or adjacent to 
for larger houses. 
The following machines and facilities have been recommended by 
previous committees for enginehouses operating independently of 
back shops 


36-in. by 36-in. by 8 ft. planer 1—4-inch pipe threader 


press 1—1%-in. bolt cutter 
ial drill press 1—deuble punch and shear—24-in. 
press by 36-in. metal up to 1%4-in. 
ing mill thick 


1—flanging clamp, 10-ft. 
16-ft. engine lathe 1—800-lb. steam hammer 
ft. portable lathe 1—set tin shop tools 
6-ft. stationary lathe 2—1 man electric welders 
H. crank shaper 1—acetylene torch outfit 
nders Blacksmith forges and an annealing 
furnace 


rgest piston head 





to locate the machine shop as far away as practicable 


It i 


from enginehouse gases. The American Railway Engineering 
Association typical terminal layout shows the machine shop ex- 
tending out from the circle of the house with one enginehouse 
track passing through it. The blacksmith shop, foreman’s office 
and toolroom, also storeroom, are shown in the machine shop 
or adjacent to it. Another alternative plan shows the engine and 
drop pits in the machine shop and two enginehouse tracks enter- 
ing the machine shop but not passing through it. The boiler 
and smith shops are in the machine shop with the office and 
storehouse building adjacent. The boiler, tin and pipe, flue and 
smith shops in large terminals are best located in separate rooms 
or build adjacent to the machine shop. 
Boiler Washing System 

The majority of roads questioned by the committee favored 
‘uipping all enginehouse stalls with hot water wash-out and 
refilling facilities. A few roads prefer only one-half of the engine- 
house so equipped. The general opinion is that washing boilers 
with hot water is at all times desirable from the standpoint of 
saving in time, fuel and water and reduction in fire box and flue 
tepairs. \Vhen a house is not equipped with a washing system 
the blow steam from boilers should discharge outside the 
house. All hot water and steam pipes should be lagged. 

A comn ttee of the American Railway Engineering Association 
Considered it good practice to place a set of blow-off boxes not 
lar from the cinder pit so that locomotive boilers may be blown 
of a little before entering the enginehouse. This arrangement 
reduces the chances of clogging the blow-off line in the engine- 
house, and where boiler washing plants are installed gives cleaner 
Water for washing out and less sediment to dispose of. 

Plans have recently been advanced which aim to fill boilers 
with steam at 100 Ib. pressure or over, steam to be obtained 
direct fro power house. It is claimed that this procedure re- 
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sults in much saving of time and is more economical than present 
practices. Your committee recommend that this matter be in- 
vestigated further and report made. 


Ash Handling Facilities 


There is some difference of opinion as to the best location for 
ash handling facilities. It is generally conceded, particularly in 
cold climates that ash pits should be located near the enginehouse 
so that engines can readily enter the house, on their own steam, 
with fires dumped. Also the time of exposure of firebox sheets 
to the cold is shortened by this location. The ash pit is un- 
questionably the governing facility outside of the enginehouse. 
This is due to the length of time required for this operation. 
New ash pits should be designed to take care of a peak load of 
25 per cent more engines than the ordinary maximum and 50 
per cent more would be better. 

The kind and type of ash handling facility depends entirely 
upon local conditions. The length and capacity of pits depends 
upon the maximum number of engines handled at the terminal 
in 24 hours. At terminals where a large number of engines must 
be handled quickly probably the water pit type is the best. At 
terminals where there is no congestion of engines the bucket con- 
veyor type of ash pit works out satisfactorily. Water pits do 
not function as well in cold weather account of steam rising from 
the water and tendency for loaded wet ashes to freeze solid in 
cars. In designing water pits, care should be taken to safeguard 
all approaches so that men will not fall into them. A _ well- 
designed water pit will allow from four to six engines to be 
handled at one time and the pit capacity should be sufficient to 
hold ashes for several days, if necessary, account of datnages 
to crane or lack of car supply. Water pits require a minimum 
number of men for the service rendered and the force may be 
easily adjusted to the demand. The capacity of pits may be 
increased readily by lengthening at.either end. Length of each 
pit handling two engines per track should be from 1% to 1% 
times the length of engine and tender, and length of pit handling 
3 engines per track should be from 2% to 234 times length of 
engine and tender. The type of engine selected should reflect 
future operating needs. 

A sub-committee of the American Railway Engineering Asso- 
ciation made a very exhaustive report on ash pits to the 1922 
convention. Several paragraphs abstracted from this report are 
here inserted. 

A new type of ash pit having many unusual features has been 
described recently in technical publications. This pit is located in 
the roundhouse and runs transversely under each stall. Engines 
come direct from train to stalls in house. The pit is a sloping 
trough 14 ft. wide at top in which a stream of water flows con- 
stantly. Ashes dropped into this trough are washed down to an 
outside storage pit from which they are loaded into cars with 
clam shell buckets. The top of the trough is level with the bottom 
of engine pit and when not in use is covered with a movable 
plate to preserve the continuity of the engine pit floor. Your 
committee suggests that this arrangement be investigated and 
reported on by a future committee. 

Ash pit design obviously depends upon the number of engines 
handled. A check of over 7,000 fire cleanings showed 1.41 cu. 
yd. of ashes removed per engine, with a good grade of coal. 
Your committee recommends from 2 to 3 cu. yd. of ashes per 
engine for average storage capacity. Where local data has not 
been secured it is recommended to design pit capacity on basis of 
engine standing 45 minutes on pit for cleaning operation. This 

includes two men working 30 minutes. 


Coaling Station, Sand Storage and Water Cranes 


Coaling stations may be of the modern mechanical type or the 
older gravity tipple. The type selected usually depends upon the 
number of engines handled, the number of tracks available for 
coaling engines and the kind of coal used. Station capacity should 
be at least 24 hours’ supply and better 48 hours, for maximum 
demand. The coal storage bins should be made self-cleaning as 
much as possible by proper sloping of forces. Gravity tipple 
outlet fixtures may be of the under-cut or over-cut type. Prefer- 
ence is shown for the over-cut fixture as it seems to provide more 
even mixing of coal delivered. 

Mechanical coaling stations should be of the transverse type and 
a station serving several tracks is preferable to the longitudinal 
type because it facilitates engine movement to and from the sta- 
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tion. When it is necessary to deliver coal to two or more tracks 
it is best to install a mechanical type of station. Loaded coal 
car tracks should have a down grade toward the track hopper to 
permit easy feeding of cars. The receiving hopper must be long 
and wide enough to handle a complete car and provide sufficient 
room for unloading and handling coal. The hopper should be 
protected from the weather. It is not good practice to have a 
steel car chute too close to ash pits on account of fumes from 
wet ashes corroding the steel. A good many modern mechanical 
stations are built of concrete, with usual bucket type conveyor. 
Under certain conditions a belt conveyor has been found satis- 
factory and economical. A coal measuring or weighing device 
is recommended for all coaling stations. 

A longitudinal coaling station designed recently and described 
in technical papers shows coal dumped into a pit below the 
ground level. A clam shell with traveling crane lifts the coal 
to gravity chutes which deliver direct to tenders. This type of 
coaling station has a number of new features which may prove 
superior in operation or economy to other types. Your com- 
mittee suggests that this arrangement be studied and reported 
on by a future committee. 

Sanding facilities are usually found in common with coal 
chute so that sanding may be accomplished while taking coal. 
Also in small terminals the duties of men operating tipple and 
sand facilities may be combined. Sand should be dumped from 
road cars into a pit beneath the track or trestle. Storage capacity 
of green sand should be sufficient for several months’ supply; a 
winter’s’ supply should be provided in cold climates. Modern 
sanding facilities are recommended for all large terminals. One 
well-known arrangement provides for dumping wet sand through 
a hopper to an underground storage pit, from there it is elevated 
in conveyor buckets to dryers which in turn discharge dry sand 
by gravity into tanks. These tanks are charged with air which 
forces dry sand to other tasxs high enough to discharge by 
gravity to engine boxes. Smalle: *esminals may be equipped with 
dryers preferably of the stove type, on ground level which dis- 
charge dry sifted sand by gravity into underground tanks from 
which sand is forced by air to overhead gravity tanks similar to 
mechanical arrangement just described. 

The location and number of water cranes or columns depends 
upon the importance of the terminal and local conditions in the 
terminal and yard. Water supply for yard engines should be 
especially considered and water storage tanks should always be 
of very liberal proportions. No water crane should be located 
where the overflow will freeze on switches. Suitable sewer 
gratings should always be furnished to carry away surplus water. 
Water columns should also be located near the entrance to the 
terminal and water should be equally available for inbound and 
outbound engines. Engines taking water should not block the 
movement of other engines. 


Inspection Pits and Washing Platform 


A number of roads have found inspection pits to be an important 
addition to the terminal. In cold climates pits should be covered 
with a protection shed. Pits should be connected by transverse 
tunnels with steps up to ground level in the clear. The inspector’s 
office should have a pneumatic tube connection with enginehouse 
foreman’s office to expedite writing up and issuing orders for 
making repairs necessary. Track space for two times their 
capacity should be allowed front and rear for power waiting for 
and leaving the inspection pits. Inspection pits are best made 
of concrete with floor crowned in the middle for drainage. Suffi- 
cient sockets for portable and fixed lights should be provided. 
The inspection pit is really the entrance or beginning of the 
terminal. Here the crews are usually released and it is a con- 
venient location for locker, wash and toilet rooms for crews, 
also the inspector’s office. 


Buildings and Offices 


The location of the wash platform is subject to considerable 
difference of opinion. In some cases it is thought best to wash 
engines first on entering the terminal and before inspection. 
Others prefer to wash last, after engines leave ash pits and 
just before entering house. Some roads, particularly in cold 
climates, prefer the washing facilities in the enginehouse and one 
stall is occupied for this purpose. The wash platform should 
be arranged so that operators can climb up easily when washing 
upper parts of engines and tenders. 
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The officer in charge of enginehouse should have an office 
adjacent to the house. This building should provide rooms for 
usual clerks and dispatchers. Suitable locker and wash rooms 
and toilets should be provided for all enginehouse employees 
also an ample supply of drinking water conveniently located, A 
proper telephone connection for all offices at the terminal js 
very important. This may be handled through a private branch 
exchange. > 

The supply house should be so located that supplies may be 
taken from incoming engines, checked into house and out again 
to out-going engines. The location depends upon the general 
design of the terminal and should be so convenient as to cause 
no delay to arriving and departing engines. At small terminals 


the supply house, if large enough, may be used jointly with other § 


houses or offices which may be located nearby. 
Light repair sheds are not in general use. 
ber of engines do not have to go into the house and these may 


be very readily cared for in the repair shed. Shed should te | 


located near the machine shop. Light repair sheds provide cheap 
floor space for tightening and testing engines and thus conserve 


the high-priced floor space in the enginehouse for heavier repairs, } 


It is recommended that more data be obtained relative to the 
economy and usefulness of this facility. 


Storehouse and Oil House 


The storehouse and its facilities should be centrally located, 


preferably close to enginehouse and machine shop. Walls should 
have plenty of windows and material handling should be ex. 
pedited by suitable roadways, platforms and racks. The oil and 
storehouses should be of fireproof construction. 
should be placed so that men will not have to cross enginehouse 
leads to get materials. 


Oil requirements at large terminals necessitate a separate oil 


house with attendant, located conveniently to enginehouse and 
machine shop. At a terminal where oil requirements are light 
the oil house may be made a part of the storehouse but separated 
from it by fire walls. In any case, the oil house should be 
adjacent to storehouse. 


Exhibit B—Power Houses 


The following is a summary of previous reports of the commit- 
tee on Modernization of Stationary Boiler plants, condensed and 
brought up to date. 


Power House Building 


LocaTION 


The power plant should be located centrally with respect to 
distribution of live steam (especially to roundhouse blower lines) ; 
exhaust steam for heating; electric current; air and water. If 
plant is, or may be operated, condensing the location with respect 
to source of cifculating water and disposal of hot well discharge 
should be considered. Also plant should be readily accessible tor 
switching and storage of fuel and cinder cars. 


CONSTRUCTION 


Frame. Wood frame and wood roof trusses are desirable for 
small plants up to 300 hp. or temporary plants. Steel frames 
and trusses have the advantage of permanency, and structural 
possibilities, such as furnishing support for coal bins, ash cot 
veyors, traveling cranes and piping. ; 

Walls. Wood or galvanized iron walls are advisable only ™ 
small or temporary installations. Brick or reinforced concrete af 
superior and cost less for maintenance. 

Floors. Concrete or similar floors are best. The floors should 
not be connected to engine foundations and should be provid 
with suitable drains. Whenever possible a basement should be 
provided below the engine room floor to accommodate exhaust 
steam and other pipe lines with sufficient head room for mem to 
work. Often it is desirable to make the basement floor of om 
concrete slab reinforced about two feet thick for supports 
machine foundations. , 

Roof. It is advisable to have the roof of fireproof constructio! 
especially over boiler room. eee 

Windows. Ample windows to be provided for ventilation ® 
light. Steel sash are preferable. 


A considerable num. | 
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Doors. The doors should be conveniently located and of suffi- 
ent size to move machines in and out the building. — 

Ventila ion. Natural draft or induced draft ventilation should 
ie installed, especially in engine room where electric machinery 


. in operation, and must be kept cool. 
“Cranes. It is advisable to install hand-operated traveling cranes 
wer the equipment in the engine room for taking out crank 
shafts, pistons, ete. 
Power House Equipment 
BOILERS 
Type. The following types of boilers are generally employed 


railway power plants: (1) Locomotive type. (2) Scotch 


Varine type. (3) Horizontal return tubular. (4) Water tube. 
“Locomotive type boilers have an advantage in small railway 
nwer plants, as these boilers are often obtained from dismantled 
locomotives and the cost of installation is small. 

Horizontal return tubular boilers are also comparatively less 


expensive, especially the installation. The advisable limiting size 
‘ locomotive and horizontal return tubular boilers is 150 hp., 
and the highest boiler pressure 150 lb. When more than six 
lncomotives or return tubular boilers are in one installation it is 
then desirable to consider water tube boilers of larger capacity 


For the relative efficiencies of locomotive, return tubular 
and water tube, see Table 1. 


per unit. 


—CCMPARATIVE EFFICIENCIES OF LOCOMOTIVE RETURN TUBULAR AND 
WaATERTUBE BoILers Hanp Firep aNnp STOKER FIRED 
Lb. of water 


evaporated per Ib. of com- 
bustible frem and at 212 deg. F. 


i = oe 
Hand fired Stoker fired 
Loco1 eee ere 4 to 6.5 





Retur ular ty near I 6 to 10 
Water tube type............e00. 7 8 to 12 
Settir The foundations of boilers should be made firm by 
proper footings to prevent settling and cracking of the side walls 
id opening up of pipe joints as well as the deterioration of 
interior brick wall and distortion of the boiler itself. 

The settings of water tube boilers vary with the type and 
conditions of service and it is recommended to follow setting 
plans provided by the manufacturer. 

Stack. Stacks may be of steel, brick or concrete. The com- 
parative t for initial installation and per annual maintenance, 
based on 1922 figures, are shown in Tables II and III respectively. 


© II—Sracxs Costs Per Borter Horst Power 


200 Hp. 400 Hp. 600 Hp. 800 Hp. 
es $600 $1,500 $2,100 $2,800 
SS ee 2,700 2.900 3,100 3,500 
Concrete ......006 2,600 2,800 3,200 3,600 

Taste TII—MatInTENANCE AND DEPRECIATION Costs oF STacKs PER YEAR 

200 Hp. 400 Hp. 600 Hp. 800 Hp. 
Steel oo. ..e.ceeee $120 $240 Sot Ae, 
Bric laancie apiiota tc 82 90 $95 $100 
Concrete ......... 65 72 80 87 


~ 1 
StoRers 


With hand firing and hand ash disposal one fireman 


ai efficiently attend 200 boiler horsepower or 500 boiler horse- 
power if he shovels coal only. With stokers, overhead coal 
unkers and mechanical ash conveyors one man can look after 
100 to 4,000 boiler horsepower. ‘Therefore, with all factors 


wnsidered, such as reduction in boiler room force, greater 
‘apacity of boilers, interest and depreciation on investment, etc., 
tis believed that plants having 1,000 hp. and over should have 
‘oker feed boilers and under certain conditions profit may be 
‘town with stoker feed boilers in less than 1,000 hp. The type 
I stoker to be used depends upon fuel available and the method 

' Conveying same in the power plant. Following are the types 
% stokers in general use: 

L Hand fired and hand operated. These give a more even dis- 
bution of the fuel bed but do not eliminate hand firing. 

2 Traveling chain grate with natural draft. This type of 
“oker is best fitted for burning small sizes of free burning 
‘tuminous coals, especially coals with high ash content. The 
‘apacity of the boiler is limited to the amount of fuel which can 
* burned on the grate with natural draft afforded. 

4 Traveling chain grates with forced draft. This type of 
“ket was designed especially for burning coals of high fixed 
‘arbon such as anthracite, slack and coke breeze and has proven 
“cessful in this field. Is now being tried more or less successfully 
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with certain bituminous coals. The forced draft gives this type of 
stoker greater capacity than the natural draft stoker, also enables 
it more effectively to take care of sudden fluctuating loads. 

4. Over feed step grates. This type of stoker is designed for 
both natural draft and forced draft and is used mostly with free 
burning bituminous coals. 

5. Underfeed stokers with forced draft. These stokers are best 
adapted for burning coking bituminous coals of all grades and 
sizes. The advantage of the forced draft with this stoker is the 
same as with forced draft chain grate. 

6. Pulverized fuel, At present pulverized fuel finds its field in 
plants exceeding 1,000 developed boiler horsepower. Low grade 
fuel has been burned and high boiler efficiencies obtained. The 
process of pulverizing is being perfected and cost reduced. The 
relative cost of operating pulverized fuel installations and stoker 
installations depends largely upon local conditions. 

Coal and Ash Handling Apparatus. Coal should be placed in a 
boiler room and on the grates and ashes disposed of at the least 
cost. This usually means reducing the hand labor by providing 
mechanical coal and ash handling equipment. The following sys- 
tems are in general use: 

1. A trestle over a coal bin in front of hand fired boilers, the 
coal being dropped into the bin from dump coal cars. 

2. Continuous conveyors such as: Spiral screw, scrapers, aprons 
and buckets, overlapping pivoting buckets and endless belts. 

3. Hoists with car or a skip hoist. 

4. Clam shell operated by a locomotive crane. 

5. Steam ejector for ashes suitable for small plants. 


Feed Water Heaters. It is very advisable to use feed water 
heaters in plants of all sizes. The feeding of cold water by in- 
jector or pumps into the boilers is detrimental to the boilers and 
also uneconomical. There is a saving of 1 per cent in fuel for each 
11 degrees feed water heated before it enters the boilers. To 
insure efficient heating of the water and reserve storage capacity, 
the heater should be of ample size. In plants where exhaust steam 
is used for heating the condensate should be returned to the feed 
water heater. In such cases it is often advisable to install an 
auxiliary reservoir or “make up tank” above the heater in order 
that the heater may not be overflowed when a large quantity of 
condensate is returned during the short period of time. In large 
power plants a recording meter on the heater is a convenience in 
determining the load carried by the boilers. The open type feed 
water heater is most satisfactory for railway power plants. 

Feed water pumps. Feed water pumps should be of ample size 
and at least two pumps (duplicate units) provided. Many rail- 
roads find outside packed plunger type to be the most satisfactory 
on account of convenience in maintaining the packing. 


ENGINE Room EquiIPMENT 


Steam Engines. Due to the fact that at the majority of shops 
and roundhouses, exhaust steam is used for heating buildings and 
also because steam boilers must be maintained to furnish live 
steam to the roundhouse steam blower line the prime movers are 
mostly steam driven. In a few cases it has been found ad- 
vantageous and economical to install gas or oil engines, but so long 
as steam locomotives must be operated the steam power plant will 
likely predominate. The principal classes of steam driven prime 
movers are as follows: 

1. Reciprocating engines of several types. 

2. Steam turbines. 


The determination of what particular kind of steam engine shall 
be employed requires careful analysis, as local conditions largely 
govern; such as floor space available, amount of exhaust steam 
needed for heat, required size of unit, type of generator and 
whether plant is to be operated condensing or non-condensing. In 
general it may be said that in units up to 250 hp. operating with 
exhaust steam used for heating, reciprocating engines are the 
most desirable. If during the season when steam heat is not re- 
quired, and at the same time fuel must be conserved, uniflow 
engines may be considered. Also if circulating water is available 
engines may be run condensing. In units above 250 hp., except in 
special cases, steam turbines are preferable. In order to secure 
reasonable economy from steam turbines they must be run con- 
densing and it is necessary to take this into consideration. 

As to maintenance, this largely depends upon local conditions, but 
in general steam turbines require less maintenance than reciprocat- 
ing engines, but when repairs are necessary it generally requires 
the service of the specialist not always available on railroad organ- 
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izations. The railway shop machinist is usually capable of mak- 
ing repairs to the reciprocating engines. 

Air Compressors, The air compressor equipment for the shop 
terminal should be of ample capacity. Air tools will not operate 
efficiently at less than 100 lb. pressure. The intake pipe open- 
ing should be at least fifteen feet above the ground and protected 
so far as possible against dirt, dust and moisture entering the 
compressor. Ample air reservoir capacity should be provided and 
air lines should be protected against freezing and accumulation of 
moisture. In some cases it may be advisable to install after cool- 
ers to relieve the air of suspended moisture. 


Pumping Units. It is very advisable to have the pumping units 
accessible to the other engine room equipment, especially if they 
are to be depended upon for fire protection. Fly wheel pumping 
engines are very satisfactory units. 


Power House PIPING 


The design and installation of power house piping requires care 
and the following features demand particular attention: (a) Sizes, 
(b) Provisions for expansion in steam lines, (c) Provisions for 
proper drainage to prevent accumulation of water with resulting 
water hammers and damage, (d) The use of good material both 
as to pipe, fittings and packing. A failure in the piping due to 
poor material will cost many times what would be saved by the 
use of such material, (e) All cutout valves for boilers and steam 
driven units should be conveniently located and within reach of 
the power house attendants; if necessary, runways over boilers 
with shops, etc., should be provided to enable the attendants to 
reach all valves, (f) Pipes and fittings should be so located that 
all parts are readily accessible for repairing and renewing; avoid- 
ing, so far as possible, all trenches and similar unhandy arrange- 
ments. 


PoweER PLANT EFFICIENCY 


Notwithstanding that a power plant may be carefully designed 
with respect to building arrangement and equipment, it will not 
accomplish what was expected in output or cost per unit of output 
unless the equipment is properly operated and maintained and also 
economies and efficiencies sought after. The operating engineer 
should be an experienced mechanic capable of repairing and main- 
taining the equipment under his charge. Cleanliness of machinery, 
floors, walls, etc., about the engine room and boiler room indicates, 
as a rule, a careful operating engineer and one who maintains his 
machinery in the same good order. The maintenance of all equip- 
ment is of the utmost importance as a failure may occur which 
will cripple the roundhouse terminal and perhaps cause a shut- 
down of the shops. 

In addition to the proper maintenance of equipment, an effort 
should be made to secure the output at as low a cost as possible 
by locating and correcting the inefficiencies of the plant. The 
losses occur in both the boiler and engine room and the correction 
of many of them is not beyond the ability of the usual chief engi- 
neer or his immediate supervisor. The following are among the 
more important causes of: 


Boiler Room Losses 


Excess of Moisture in the coal caused by tco much water to 
“wet down the coal.” 

Incomplete Combustion. (a) Due to insufficient grate area or 
grates being clogged up. (b) Unburned coal escaping through 
the grates into the ash pit. (c) Insufficient air supply resulting 
in formation of smoke and unburned gases, such as carbon mon- 
oxide. (d) The deterioration of boiler bridge walls or baffles 
being burned out and boiler gases short circuited. 

Excess Air During Combustion. In large plants where efficient 
help is employed the use of stack temperature recording instru- 
ments as well as carbon dioxide recorders are helpful in determin- 
ing the processes of combustion, also draft gages may be used in 
determining this and other losses. 

Air Leaks in Boiler Settings. Cracks in boiler settings and 
loose clean cut doors should not be permitted, as air infiltration 
cuts down furnace efficiency. 

Cold Feed Water. Boilers should be fed with pumps instead of 
injectors and water heated in a feed water heater which should 
be kept clean and in working order. 

Scale on Boiler Tubes. Scale % inch thick on boiler tubes and 
shell causes heat losses up to 10 per cent. Also excessive scale 
deposits cause rapid deterioration of tubes and boilers and make 
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for excessive repairs. It is advisable to treat very hard waters to 
lessen their content of scale forming salts. 

Soot on Boiler Tubes. Soot is an excellent non-conductor of 
heat and an accumulation of soot quickly cuts down boiler ef. 
ficiency. Permanent soot blowing apparatus is now usually in. 
stalled with all water tube boilers. and is also finding favor jp 
smaller installations of other types of boilers. 


Engine Room Losses 


Steam, Air and Water Leaks. Unless steam, air and water leaks 
are carefully watched they will be the source of great expense, 
With coal costing $4.00 per ton and water at 8 cents per one 
thousand gallons the following table shows loss per month by 
steam, air and water leaks: 


Cost oF STEAM LEAKS 


Size of the 


Cost of leak per month—steam pressure 
leak or sum of eon 





vas sexed 
the several leaks 60 Ib. 120 Ib. 150 Ib. 200 Ib. 
ya in. diameter......... $2.98 $5.26 $6.44 $8.24 
Y% in. diameter......... 11.86 21.02 35.74 33.00 
% in. diameter......... 57.46 84.04 102.96 132.02 
Y% in, diameter......... 189.90 336.10 411.86 528.08 
% in. Giameter.......-; 427.50 756.10 926.50 1,187.96 
TW, GIAMCIES. . 6c.0000 0% 759.62 1,344.44 1,647.44 2,112.34 


Cost oF Air LEAKs 


Size of the Cost of leak per 


leak or sum month—air pressure 
of the several leaks 100 Ib. per sq. in. 
ts in. diameter..... Caaprie i teeeeeaen baie iae $5.78 
¥% in. diameter 





23.18 

Yin. diameter 92.72 
14 in. diameter 370.90 
Y in. : diameter Si ihe 835.00 
Dee, MIE a orsidls'ataad edie sd ewrerteanecexauieens é 1,483.64 


. Ccest oF Water Leaks 
Size of the Cost of leak per 
leak or sum month—air pressure 
of the several leaks 100 Ib. per sq. in. 

BG) MIR: HANIRUBE Sais: 5a: 5:0i4, ors srasisaueteceamebawaenes $12.00 

% in. diameter 





i i 48.00 
% in. diameter 192.00 
Y% in, diameter 768.00 
% in. diameter 822.00 

EE ARE, SAMMONS is aise asian Aparna a aieiare ieee eaeiia eee ade 3,072.00 


Loss from Radiation. All steam pipes as well as cylinders and 
valve chests on steam operated machines should be well insulated 
with suitable coverings of which there are a number on the mar- 
ket. For railway power plants consideration should be given to 
fireproof coverings reasonably unaffected by moisture and steam, 
with a composition that will resist an ordinary amount of han- 
dling as well as vibration. 

Steam Losses in Reciprocating Engines. Due to steam leaking 
by valves and pistons, these losses are obvious and can be and 
should be corrected by the operating force. 

Steam Losses in Steam Turbines on account of worn blades and 
nozzles can be corrected by the operating forces or by experts. 

Losses in Reciprocating Steam Engines and Air Compressors 
on account of incorrect valve settings can be corrected by the op- 
erating engineer who should be provided with steam engine indi- 
cators, etc. 

Losses in Pumping Machinery on account of slippage by watef 
pistons and valves can be corrected by the operating engineer. 


Power Transmission 


Power transmission in railway shops resolves itself into the fol- 
lowing classes: 


TRANSMISSION BY BELTING AND LINE SHAFTING 


This is used in small shops where no electric energy is avail- 
able, or in group drives in large shops using steam engines 
the former and electric motors in the latter. Oak tanned leather 
belting is preferable; cast iron split pulleys are more desirable than 
wood split or steel split pulleys; the usual kind of shafting em 
ployed is cold rolled steel. ; 

Hangers with roller bearings are in general use and very satis 
factory as they reduce friction load. The building roof truss¢s 
should be capable of supporting, at least, 1,600 Ib. concentrated 
load at intervals of eight feet for the shafting, etc. Tight and 
loose pulleys in many cases have been found more desirable than 
friction clutches on countershafts. 


ELECTRIC TRANSMISSION 


‘Electric motors are used on large machines and also on ma 
chines which are isolated or cannot be properly driven by belt, o 
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machines which are located in bays served by an overhead travel- 
ag cranc. Direct current is preferable for operating electric 
yaveling cranes of large capacity, various speed motors on 
gachine tools and reversing motors on metal planers. Alternating 
wrrent has much the advantage in facility of transmission. 


Motor Installations. Where small power plants are involved it 
is the practice to install wound rotor slip ring type induction mo- 
rs in sizes 10 hp. and larger, to avoid the disturbance resulting 
fom the starting of the squirrel cage type. Motor wiring should 
ie in rigid iron conduit and safety switches used with automati- 
ally prot -cted manual starting equipment is the general rule. 

Portable Motor Drives. The use of portable motor driven arc 
welders and machine tools is increasing rapidly. In enginehouses 


outlets may be provided at alternate stalls, placing them on the 
wall of the outer circle. In the shop buildings outlets may 
je placed as demanded by local conditions. The outlet is a com- 


bined safety switch and plugging receptacle so interlocked that the 
slug cannot be inserted or removed while the switch is closed. 
\ contact is provided in the receptacle for grounding the frame 


of the motor through the steel armor of the flexible connection. 
The flexible connection between the plug and motor is kept as 
short as possible. 

Portable Electric Rivet Heaters? These are being introduced 


and are dificult to handle on a small plant, on account of the 
uct uations and comparatively heavy demand. Outlets are pro- 
ded as demanded by local conditions, the same type of receptacle 
being used as for portable motors, but wired on a separate circuit, 
single phase, two wire circuits having proved most economical 
wider present conditions. It is understood that development is 
progressing on a resistance type heater. Receptacles are available 
wp to 200 amperes, 500 volts a-c, with greater capacities in pros- 
pect. 
Traveling Cranes. Bare copper trolley wires are used on the 
a sizes, but in recent installations of 250 and 150 ton cranes 
T-rail contact conductors have been used. Feeders are provided 
0 0 keep the drop of potential at any point on the runway within 
uch limits that the crane speed will not be materially reduced 
er maximum operating demands. A rather unusual feature is 
guarding of the main contact conductors to prevent accidental 
sock to men working on the crane runway structure. Isolation 
by elevation is usually considered a sufficient guard, but we have 
had several serious accidents, particularly in enginehouses, to win- 
low washers and men on top of locomotives. 


CoMPRESSED AIR TRANSMISSION 


‘ompressed air is used mostly on portable tools. The average 
ressure in the air mains is usually 110 lb. per sq. in. 


Piping, Lighting and Heating 
GENERAL PIPING 


All pipe lines containing steam, air or gas should be placed above 
support wherever possible. Also suitable runways 
e provided inside of buildings for overhead pipes. These 
yuld consist of suitable steel stringers with grating 
revent accumulation of dust and persons slipping when 
irs to pipe lines. 
lves should be placed on all pipe lines which enter 
located not nearer than 20 ft. on the out- 
uilding and arranged with chain wheels, if overhead, 
off the lines in case of fire. 
of pipe lines should be provided for by the use of 
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For fire protection inside of building, hose reels are usually 
‘mployed. Where the use of hose reels are required on the out- 


side of | lding, suck as in car repair yards, or transportation 
yards, a suitable metal hose should be built with the roof 
Well insulated to prevent the heat from deteriorating the rubber 
tose. Pipe lines serving fire hydrants should not be placed close 
‘0 buildings and fire hydrants should be situated to give most 
faaly means of protecting buildings. 
NATURAL LIGHTING 

In old shops sufficient attention was not given to securing 
adequate da light illumination. This was somewhat difficult on ac- 
‘unt of the building construction then used; but with the steel 


Pon Construction it is now possible to give large wall areas to 
- 488 sash which serves for both light and ventilation. Also of 
‘Xe satisfaciory skylights such as the “V” shaped skylights have 





been brought out that give light without glare, ventilation and 
freedom from condensation and dripping of moisture. 


Evectric LIGHTING 


General Wiring is installed in rigid iron conduit, with a 30 per 
cent Para insulation for rubber covered wire. 

Enginehouses. Different methods of illuminating enginehouses 
are used, depending upon the construction of the building, and to a 
certain extent upon the preference of the local operating people. A 
system generally used is the installation of roundhouse reflectors, 
especially designed and marketed for enginehouse use. 

These are mounted about eight feet from the floor, three being 
used per stall, the arrangement depending upon the location of 
building columns, A white enameled reflector with a plain glass 
door has proved most satisfactory. Ease of cleaning and reduction 
of bulb theft and breakage, as well as good distribution of light, 
result from this installation. 

Plugging circuits for portable electric light extensions are placed 
on the building columns. In connection with the use of these 
portable extensions particular attention is called to the necessity of 
properly safeguarding the users by providing a heavy pattern port- 
able lamp guard, with socket recessed in a wood handle, with 
portable cord and as rapidly as practicable use polarized caps to 
insure connecting the screw shell of the socket to the grounded 
wire of the circuit. All drop cord and extensions should be main- 
tained in safe condition. 

Shop Buildings. For shop buildings general illumination from 
overhead enameled steel reflector units, spaced for uniform in- 
tensity, supplemented by local illumination where the nature * the 
work requires local lighting, is preferred. 

Turntable, Cinder Pits, Etc. The tendency is to use flood light- 
ing where practicable, though illumination by units suspended from 
poles or messengers is quite common’ and usually satisfactory. 

Yard Lighting. Shop yard lighting is usually accomplished 
by units mounted on poles and flood lighting. Have one very 
satisfactory coach yard flood lighting installation. Caution should 
be exercised in laying out flood lighting to avoid glare and shadows. 


HEATING WITH STOVES 


The heating of roundhouses or shops by stoves should not be 
considered except in very mild climates and where oil or gas is 
available. Heat from stoves does not fill the entire building and 
stoves are expensive and dirty to maintain, also constitute a serious 
fire hazard. 

STEAM HEAT 


General. In general heating by steam is the most satisfactory, 
using exhaust steam wherever possible and supplementing by live 
steam if necessary. Practically there is about 3.4 per cent as 
much heat in exhaust steam as there is in live steam. The heat 
is given out by two systems, direct radiation and indirect radiation. 

Direct radiation. In this system the pipe or radiators are 
placed along walls or in engine pits where the cold air accum- 
ulates or passes. The condensed steam wherever possible should 
be returned to the powerhouse. 

Indirect radiation. In this system a current of air is blown 
over a nest of pipes by means of fan blowers and the hot air 
distributed throughout the building by ducts, the ducts discharg- 
ing the hot air where it will meet the incoming cold air. 


Exhibit C—Car Shops 


A tentative shop layout embodying general features in such 
detail as was deemed immediately essential, together with general 
observations on the subject, were submitted to the Association in 
Circular S-111-132 at the 1920 Annual Meeting. A shop of four 
units A—B—C and D was presented; also certain other funda- 
mentals were recommended, such as track spacing, crane capacity, 
standard gage industrial track and the height under girder beam 
of crane, etc. This plan was worked out with the idea of con- 
solidating facilities at large interchange centers, however it is 
beyond the average requirements of most any of the railroads with 
the possible exception of the very largest. Each unit submitted 
provides for a capacity of 25 cars per day and the expansion 
program so mapped out to facilitate expansion until the ultimate 
capacity of 100 cars per day is reached. No definite conclusions 
have been drawn as to the construction of the buildings, this 
being in a large measure dependent upon the location, the dif- 
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ferent type of construction varying for certain localities to such 
an extent as not to permit of any recommended practice. 

The consensus of opinion denotes a preference of the more 
or less square type of building in lieu of the longitudinal shape 
since it permits less congestion, particularly where the pro- 
gressive system of repairs cannot be followed entirely. In schedul- 
ing equipment through shops, not very much can be accomplished 
in mine run of cars, but must be selected in series, or practically 
the same class of equipment. The cost of moving and the dam- 
age created in getting cars to the shops should also be given 
serious consideration. 

‘Steel car shops should be located where the cars accumulate, 
or at the unloading point, or at the point where they are to be 
loaded. At the Great Lakes where most of the steel cars are 
used, the shop should be provided near the unloading points on 
the lake. On roads that have no ore, in the reverse movement, 
the shops should be located in the mine districts, or on a division 
leading to the mine. ‘Wood car shops should be located where 
the bad orders accumulate. It does not pay to haul a wood car 
the entire length of the road for a roof or end, some side sheath- 
ing or floor. (For that reason a railroad with 20,000: to 40,000 
cars should not need more than two first class shops. Cars going 
to these shops would be cars requiring extremely heavy repairs. 

The question of machine tools as reflected in the report referred 
to above is more a suggestion than a recommendation and the 
committee feels that this subject be given careful consideration 
in the near future, particularly the method of heating rivets, 


whether electrically, oil or coke and the method of removing ~ 


rivets, whether arc, gas or busters. 


4 


Exhibit D—Locomotive Shops 


The committee finds that very little data has been collected on 
the design of locomotive shops by previous committees and about 
the only information available is found in technical publications. 

The committee feels that the time available to collect data and 
submit a comprehensive report is too short and they recommend 
that this important subject be given consideration by future com- 
mittees. 

Power House Equipment 


In general this part of the report is identical with Exhibit B, 
except for the following additions: 


BOILERS 


Oil and Gas Fuels. The use of oil and gas as a fuel is increas- 
ing, particularly in the vicinity of oil and gas fields. Also the use 
of oil has extended beyond the limits of fields of production to 
territories where (1) a suitable grade of coal does not exist, (2) 
where coal is comparatively higher in price than oil, or (3) where 
lack of coal storage facilities, inadequate supply, or other local 
conditions influence. Tihe relative economy of a coal and oil burn- 
ing installation depends upon the heating values of the coal and 
oil to be burned; cost of same laid down at the plant and local 
conditions as to boiler settings, etc. In determining the advisabil- 
ity of burning oil the following factors are taken into consideration 
in addition to comparative costs: 

1. Reduction in boiler room labor. 

2. Elimination of coal and ash handling. 

3. (Cleanliness about the plant. 

4. Close regulation of firing. 

In general, the oil burning installation consists of the fol- 
lowing : 

Storage. The oil is delivered in tank cars which are drained 
into an unloading trough, or direct by pipe connection to a storage 
reservoir; if gravity is not sufficient to drain, pumping must be 
resorted to. The reservoir may have capacity of from 10,000 gal. 
to 50,000 bbls. or more. The oil flows by gravity through pipe 
lines suitably placed and heated from the main reservoir to an 
auxiliary reservoir outside the power plant. 

Pumps. Oil is fed to burners by means of steam operated pumps 
operating on governors usually set at from 20 lbs to 60 Ibs. oil 
pressure, The pumps should be of the Duplex type and provided 
with air chambers so that the oil flow will be steady. 

Burners. Several types of burners are employed: (a) “Outside 
mix”—from which the oil flows out of burner on to a jet of steam 
which conveys it into the combustion chamber. This type of 
burner is particularly adapted to very heavy oils; (b) “Inside 
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mix” or atomizing. The oil and steam are intimately mixed inside 
of this type of burner by means of baffles or spirals which very 
finely atomize the oil and reduce it to a vapor. This burner is 
especially adapted to light grades of oil; (c) “Mechanical mix 
burner.” The oil is atomized in this type of burner by various im. 
posed mechanisms which break up.the oil which is supplied at a 
very high pressure. Such burners require special draft conditions 

Settings. As a rule oil burning boiler settings deteriorate much 
reservoir; if gravity is not sufficient to drain-pumping must be 
exercised in placing the settings and in selecting the materials, | 
is necessary that sufficient combustion chamber space be provided 
otherwise the combustion chamber will take on the character of a 
retort and quickly melt down the settings and injure the boiler. 
The kind of settings varies with the type of boilers employed, 

Regulation and economy. To get the best results from oif 
burners they must be regulated to give a clear fire and without 
too little or too much air. There are automatic regulators on the 
market which have been successfully used. 


ENGINE Room EQuiIPpMENT 


Reciprocating engines of several types. The determination of 
what particular kind of steam engine shall be employed requires 
careful analysis as local conditions largely govern; such as floor 
space available, amount of exhaust steam needed for heat, required 
sizes of unit type of generator and whether plant is to be operated 
condensing or non-condensing. In general it may be said that in 
units up to 250 hp. operating with exhaust steam used for 
heating, reciprocating engines are the most desirable. If during 
the season when steam heat is not required and at the same time 
fuel must be conserved uniflow engines may be considered. Also if 
circulating water is available engines may be run condensing, 

Steam turbines. In units of about 250 hp. except in special cases 
steam turbines are preferable. It will be noted from the table that 
in order to secure reasonable economy from steam turbines they 
must be run condensing and it is necessary to take this into 
consideration. 

As to maintenance, this largely depends upon local conditions, 
but in general steam turbines require less maintenance than 
reciprocating engines, but when repairs are necessary it generally 
requires the service of the specialist not always available in rail- 
road organizations. The railway shop machinist is usually capable 
of making repairs to the reciprocating engines. 


Power House PIPING 


Insulation should be placed on pipes and fittings carrying steam, 
the type of insulation and amount varying with the temperature 
and construction employed. All covering should be protected from 
weather and damage and on outside pipe lines the joints in 
the lagging should be “buttered” and a metal jacket applied which 
should be kept well painted. 


GENERAL PIPING 


For fire protection inside of building, hose reels are usually em- 
ployed. Where the use of hose reels are required on the outside of 
building, such as, in car repair yards, or transportation yards, 2 
suitable metal hose house should be built with the roof well 
insulated to prevent the heat from deteriorating the rubber hose. 
Pipe lines serving fire hydrants should not be placed close to 
buildings, and fire hydrants should be situated to give most ready 
means of protecting buildings. 


HEATING 


Hot Water Circulating System. In this system the exhaust 
steam (supplemented by live steam if necessary) heats water 1 
a specially designed heater in the power house and is circulated 
through the shops by circulating pumps. The heat may be sup- 
plied to the buildings through direct or indirect radiation 4 
in the case of steam heat. It is claimed that this system offers 4 
superior regulation of the heat supply. 

The report is signed by A. R. Ayers (Chairman) N. Y., C. & 
St. L.; F. W. Hawkins, Pennsylvania System; I. S. Downing, 
C.-C. C. & St. L.; B. P. Phelps, A. T. & S. F.; and Henry 
Gardner, B. & O. 


REPRESENTATIVES of the federated shopcrafts in the New York 
Central, having asked for a general increase in pay, are holding 


protracted conferences in New York City with officers of the 
road. 
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New Burlington Locomotive Shop at Denver 


$2,500,000 Project Will Employ 750 Men—Will Turn Out 
200 Classified and 50 Running Repairs a Year 


By A. H. Ostberg 
Mechanical Engineer, Valuation Department, C. B. & Q. 


A FTER A THCROUGH INVESTIGATION, taking into consideration 
[\ the present shop facilities for handling heavy locomotive 
repairs as a whole, the large increase in number of loco- 


vcquired during recent years, locomotives on order and 
e in business requiring the intense use of the locomo- 
1 a service standpoint, it was decided to build a locomo- 
tive repair shop capable at the outset of taking care of 200 class- 
fied repairs and 50 running repairs per year. 

The next important step considered was the geographical loca- 
tion of this shop. About 63 per cent of the total locomotives are 
on the lines east of the Missouri River. Our locomo- 

facilities on this side of the river were materially 
ned when in 1917 we built at West Burlington, Iowa, a 
ine and erecting shop and other improvements capable 
fan ultimate output of 50 locomotives a month. 

On the lines west of the Missouri River, about 37 per cent ot 
the total number of locomotives are assigned. In 1910, extensive 
locomotive repair shops were constructed at Havelock, Nebr., and 
no other important locomotive shop improvements have been in- 
stalled since then, notwithstanding the fact that the percentage of 
increase in locomotives assigned to the lines west has been the 
same as the increase on the lines east. It was, therefore, con- 
cluded that the new shop facilities should be placed somewhere 
on the lines west. 


motives 
an increas 


tives tron 


A location was desirable which would facilitate the movement 
of locomotives to be shopped with the least possible average 
haul, taking into consideration the fact that some engines would 
have to be towed in both directions while others might be able 


to go under steam, The number of coal and oil-burning engines 
repaired and their relative division assignments were also 
factors in deciding on the location. Accessibility to 
he labor and material markets, climatic as well as living condi- 
tions, and water conditions were also taken into consideration. 
Denver, Colo., at the extreme western end of the railroad, was 
fnally selected. The shop site covers 280 acres, and is located 
about 214 miles north of the Union Station. It has an ideal loca- 
tion and can easily be reached from the city by electric cars, and 
is easily accessible both from the Burlington and Colorado & 
Southern. 


The improvements consist of the following: 
Machine and erecting shop ...........seeeeees 240 ft. by 506 ft. 
TD <0 cceadtnwebiasseadunipekinken ans 130 ft. by 306 ft. 
oe aT 88 ft. by 198 ft. 
Power PL ik cancrurtcndnagennaeeeacieiaanth 89 ft. by 128 ft. 
Storehouse and office (3 story) ..........eeee 80 ft. by 160 ft. 
I siete tia os ote ae ik Gates beta ahh 25 ft. by 40 ft. 
Oxweld generator house ........ sidin awake tcealen 20 ft. by 50 ft. 
ok RST ener: 100 ft. by 577 ft. 
\asting platform with crane .............e00e- 84 ft. by 272 ft. 

Lye vat, deep wells, stand pipe, electric substations, etc. 


In planning the relative locations of the buildings, the import- 
ance nimum handling of materials to and from shops was 
‘aretully considered. The shop and storehouse yard cranes over- 
“), allowing for interchange of material. Necessary concrete 
‘unWays and ramps are provided for easy and quick handling 
! motor trucks. The buildings are located and built so that 
a futu e enlargements can easily be made without interfering 
with the operation and, while at present the facilities are only 
0 be used for locomotive repairs, ample space is allowed for 
bossible freight and passenger car repair facilities. 


a a facility of this kind the proper selection and location of 
Ps: and machinery is of great importance. In placing the ma- 
iinery, a careful study should be made of the major operations 


7 | Performed on each individual tool. With this information at 
“and, the tools may be placed in groups or departments so that 
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the work may be done with the least possible back movement in 
routing through the shop. 


Machine and Erecting Shop 


The machine and erecting shop is 240 ft. wide by 506 ft. long, 
divided into three bays, The erecting shop in the center is 100 
ft. wide and the machine shop on each side is 70 ft. wide. 

The building frame is all structural steel, supported on heavy 
concrete piers with a concrete curtain wall up to the windows and 
tile above. It has concrete floors throughout. The windows 
are wired glass in steel sash, which together with the monitor 
sash, give perfect light to all parts of the shop. The shop is 
heated by the blast system from fan rooms located in buildings 
adjacent to the center of the east and west walls through under- 
ground concrete ducts to registers located at alternate columns. 
Adequate toilet and locker room facilities are also provided in 
the building on the west wall. It is lighted by high-powered 
Mazda lamps suspended from the ceiling, sufficient for night 
work when necessary. 

A system of crane signals is installed throughout the shops 
facilitating the movement of the cranes. 

The shop is of the longitudinal type with three pit tracks 30 ft. 
from center to center, extending the full length of the erecting 
shop. These tracks will accommodate about 35 locomotives at 
one time. The erecting shop is served by two 125-ton cranes on 
the upper crane runway, and one 15-ton crane on the lower run- 
way. The large cranes are provided with 15-ton auxiliary hoists. 

The distance from the erecting shop floor to the roof trusses 
is 50 ft. 

The east machine bay will be used for heavy work and is 
served by two 15-ton traveling cranes and 25 wall jib cranes. 
Some of the jib cranes will be equipped with fast electric hoists 
and others with high speed Triplex hoists. 

In this bay are located the following departments, with a brief 
description of the machinery located therein, as well as a brief 

description of the major operation on each tool: 


WHEEL WorxK 


90-in. Driving Wheel Lathe.—For turning driving wheel tires. 

Combined Journal Turning and Quartering Machine.—To be 
used for turning crank pins, turning all journals, facing hub liners 
and quartering wheels. 

54-in. Tire Turning Lathe—To be used for turning tires on 
trailer wheels, engine truck wheels, and tank truck wheels, and 
turning narrow gage drivers. Can also be used for coach wheels 
when required. 

32-in. by 18-ft. Engine Lathe.—For driving trailer, engine truck 
and tank truck axles, shafting, steam hammer pistons, turning old 
axles for bar stock, etc. 

30-in. by 14-ft. Engine Lathe—For crank pins, heavy knuckle 
pins, crosshead wrist pins and miscellaneous heavy work. 

96-in. Boring Mill—For boring tires, turning wheel centers, front 
end rings, large piston heads and bull rings and large gears and 
pulleys. 

600-Ton Wheel Press.—Pressing on and off driving, trailer, 
engine and tank truck wheels. Pressing out crank pins, etc. 

Tire Heating Furnace and Blower.—Heating tires for applying 
on wheel centers. 

Two—l¥% in. by 12 in. Double Bench Grinders. 
Grinding. 

Counter-balancing Stand.—For counter-balancing driving wheels. 


General Tool 


Drivinc Box Worx 


48-in. by 48-in. by 19-ft. Planer—For driving and trailer boxes. 

36-in. by 36-in. by 19-ft. Planer—For new shoes and wedges, old 
driving and trailing boxes and equalizers. 

32-in. Shaper.—For planing old shoes and wedges, engine truck 
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Arrangement of Machine Tools in the Machine and Erecting Shop of the Burlington at Denver 





key 


hub plates, driving box cellars, driving wheel keys, and eccentric 


ie-in. Slotter—Driving boxes, rods, frames, etc. ok 

{5-in. Slotter—Small rods, valve motion work, driving box 
shells, chafe irons, carrying gear work, etc. 

ig-in. by 8-ft. Engine Lathe——Brass driving box plugs,. extra 
large equalizer pins, plugs for wheel centers and miscellaneous 
friving box and truck work. = 

-Ton Vertical Power Press.—Driving box brasses. 

7-in, Radial Drill—Driving boxes, wheel centers, bolted engine 
wheels, tank wheels, crank pins, and miscellaneous work. 


GENERAL Heavy WorkK 
6)-in. by 60-in. by 14-ft. Planer.—Frames, equalizers, and other 


heavy work. 

. yl Boring Mill.—Driving boxes, boring engine truck tires, 

tank truck tires and centers and piston heads. ; 
Plain Milling Machine.—Milling keyways in piston rods, milling 

for valve motion work, machinery and tool work such as gears, 

igs, and die work. 


60-in. Draw Cut Cylinder Planer—Planing cylinders and other 
heavy wOrK. — . : a / ad 

3,-in. Horizontal Boring Machine-——Keyways in driving axles, 
rocker boxes, tumbling-shaft boxes, boring trailer brasses, boring 
air pump cylinders and general tool work. : 
48-in, by 20-ft. Engine Lathe—Cylinder bushings and tumbling 
shafts. ; . 
\%4-in. by 12-in. Double Bench Grinder. 


Rop Work 
8-in. Shaper—Rod brasses and keys. 
32-in. Shaper—Rod Brasses and keys. 
5-in. Drill—Boring, drilling and reaming rods. 





9) 
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24-in. by 14-in. Engine Lathe—Knuckle pins and bushings. 

100-Ton Vertical Hydraulic Press.—Straightening rods and 
pressing bushings in and out. 

18-in. by 8-ft. Engine Lathe.—Rod studs and bolts, small knuckle 
pins, etc., turning ends on rod keys, steel oil cups. 


24-in, Boring Mill.—Rod bushings. 
1%4-in. by 12-in. Double Bench Grinder. 


VALVE Motion Work 





48-in, Radial Drill_—Drilling and reaming large holes and general 
work 

36-in. Boring Mill.—Eccentrics and straps, slip rings, and general 
valve motion work. 

18-in. by 10-ft. Engine Lathe—Valve motion pins and bushings, 
link saddles, etc. 

24-in. by 14-ft. Engine Lathe—Valve yokes, valve stems, valve 
rods, eccentric arm pins, etc. 

Vertical Link Grinder—Grinding links and link blocks, and 
miscellaneous internal grinding. 


|?- 


in 36-in. Plain Grinder.—All valve motion pins, link 
{ 


saddle air pump piston rods and valve stems. 
28-in. Shaper—All valve motion planing. 
4-in. Drill—Valve motion work and part of the rod work. 
CROSSHEAD, GUIDE AND Piston Work 
36-11 36-in. by 10-ft. Planer.—Crossheads, etc. 


48-in. by 10-ft. Planer.—Crossheads and miscellaneous 


\1—Crossheads, piston heads and general work. 

12-ft. Engine Lathe.—Crosshead pins, washers, nuts, 
small piston rods, stoker pistons and general engine work. 
ide Grinder.—Grinding guides and miscellaneous surface 
rk. 
ring Mill.—Pistons, and piston packing and boring 





Horizontal Hydraulic Press.—Pressing pistons on and 


0-ft. Engine Lathe.—Piston rods. 
8-ft. Engine Lathe—Bolt work, facing nuts and 
| general work. 


wks 14-in. by 36-in. Turret Lathe—Piston and valve stem 
packing glands 

,) " ‘ e 

+5 -ft. Engine Lathe—Crosshead pins, etc. 

e 12-in. Double Bench Grinder. 


“he west machine bay will be used for handling lighter work 
i by 11 wall bracket jib cranes with high speed chain 


hoists, The bay has a runway prepared for the future installa- 
brat \S-ton traveling cranes. The following departments, with 
‘ Orief description of machinery, are located in this bay: 
Air BRAKE AND Brass Work 
vio. by 8-ft. Engine Lathe—General air brake work. 
Twa) \0-ft. Engine Lathe—General air brake work. 
0 20- 


in. Brass Turret Lathes.—Brass trimmings. 
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24-in. Boring Mill—Air pump pistons and packing rings, brake 
cylinder piston heads, etc. 

20-in. Drill—General air brake work. 

1%4-in. by 12-in. Double Bench Grinder. 

Triple Valve Test Rack. : 

Test Rack.—Signal valves, governors, engineers’ valve, feed 
valve, air pumps, etc. 

Bott WorK 


3-in. Single Head Bolt Cutter—Pedestal bolts, piston rod nuts 
and driving brake rods. 

Three 18-in. by 8-ft. Engine Lathes——Turning bolts. 

1%4-in. Double Head Bolt Cutter—Threading bolts. 

Centering Machine—Centering bar iron for bolts. 

Bar Shear.—Shearing bar iron for bolts. 

2%4-in. by 20-in. Wet Grinder.—Tool grinding. 


GENERAL Bar STocK WorkK 


7%4-in. by 26-in. Turret Lathe—Knuckle joint pins, crank pins, 
crosshead pins and eccentric crank pins. 

3%-in. by 18-in. Turret Lathe—All carrying gear pins. driving 
brake pins, small knuckle pins, etc. 

3%4-in. by 20-in. Turret Lathe —Valve motion pins, etc. 

1%4-in. by 24-in. Turret Lathe—vValve stems, boiler trimmings, 
hand brake work, etc. 

3%-in. by 28-in. Turret Lathe —Drive brake pins, etc. 


ELECTRICAL DEPARTMENT 
¥4-in. by 6-in. Double Bench Grinder—General grinding. 


Dry Pree AND PIPE GANG 

8-in. Pipe Threading Machine——Threading 2%4-in. to 8-in. pipe. 

2-in. Pipe Threading Machine.—Threading %4-in. to 2-in. pipe. 

Pipe Bending Machine.—Bending various locomotive pipes to 
shape. 

24-in. Drill—Miscellaneous drilling. 

24-in. by 14-ft. Engine Lathe—Dry pipe sleeves, throttle valves, 
etc. 

Brazing Furnaces——Brazing copper pipes, etc. 

6-in. by 6-in. Power Hack Saw. 


DrivER BRAKE WorK 

100-Ton Vertical Hydraulic’ Press.—Pressing bushings in and 
out. 

3-in. Drill—Carrying gear bushings, and general driver brake 
work, 

24-in. by 12-ft. Engine Lathe——Driver brake and carrying gear 
bushings, pins, etc. 

20-in. Drill.—Drilling pins, etc. 


Toot Room 

[he tool room is located in the center of the light machine bay, 
with the general foreman’s office above a portion of it. This de- 
partment occupies a space 60-ft. by 88-ft. and contains the follow- 
ing tools: 

— by 16-ft. Engine Lathe.—General machinery and tool repair 
work. 

18-in. by 8-ft. Engine Lathe.—Tool room work. 

18-in. by 10-ft. Engine Lathe —Tool room work. 

Universal Milling Machine—Tool room work. 

20-in. Drill—Tool room work. 

4-in. Twist Drill Grinder.—Grinding twist drills. 

13-in. by 40-in. Universal Grinder.—Tool room work. 

24-in. Shaper.—Tool room work. 

3-in. by 18-in. Double Grinder. 

2%4-in. by 20-in. Wet Grinder. 

te Turret Screw Machine——Punches and general tool room 
work, 

200-lb. Power Hammer and Two Electric Heat Treating Fur- 
naces.—Tool tempering and hardening. 

6-in. by 6-in. Power Hack Saw. 


TINSMITH SHOP 
36-in. Squaring Shear.—Shearing sheet metal up to No. 16. gage 
42-in. Bending Roll.—Rolling sheet metal up to No. 16. 
8-ft. Cornice Brake. 

Cas SHoP 

8-in. by 48-in. Grindstone. 
36-in. Band Saw. 
Single Spindle Shaper. 
16-in. Jointer. 
18-in. Swing Cut-off Saw. 
1%4-in. ‘Mortiser. 
15-h.p. Group Drive Motor. 
Glue Pot Heater. 

ErEcTING SHOP 
Eight 3-in. by 18-in. Double Grinders—General Grinding. 
All machine tools in the shop except wood-working machin- 
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fast End of Yard ITEM DESCRIPTION ITEM DESCRIPTION 
Crane Runway 7135 | Comb.Punchand Shear, 36” Throat sd 7SI al Flanging Forge ee 
736 | /*Capy. Horizontal / Punch, 12" Throat _ ‘| 751 | l2'xl2' Plate Furnace _ - 
| 737 | l2Foot BendingRoll, "4" Capy. (From C.and $.Shops) | 172 | 2%" Flue Furnace Se are eee 
| 738 | %4"Pneumatic Flanger ae A 773 | 6"Flue Furnace 
| 739 | /6Foot Pneumatic Flanging Clamp 775a\_ Pneumatic Tube Swedging Machine, Capy.2"t0 42" | 
740 | 6FootRadial Drill See | 7758) b| Electric Tube Welder, Capy. 2" fo 24" oa 
| 747 56" Drill : ae _____| 776 | Pneumatic Tube  Swedging Machine, Capy. e106" —«| 
| 742 | le"DoubleStaybol#Cuffer ____| 777 | Tube Testing: Machine, 1/0 fo 20 ff. Capy._ Se 
| 743 | Double Spindle Staybolt Drill 778 | Flue Cutter, apy, le 1% io" to 6* as - io. tees eee 
| 744 | 3%x/8"Double Grinders (2) ___ 779_|_ Flue Cutters, 2%" (2) Gee 
‘745 | Safe End Machine ; _| 780 | Flue Cutter,6" (FromC.andS.Shops) si 
746 | Comb. Punch and Shear, 36"™roat_ _| 774 | Flue Cleaner Pe ae 
747 3/g' Sheet Metal Cutter, 36"Throaf ; _| 775c|_TubePolisher a a 
748 | Off Bending Roll, ‘Capy.: “16 ae | Tube » Roller _ 
749 2%4"-20"% 36" Turret Lathe eerer Sar tae | Flue Welder, 6” (From C.and S.Shops wipers 
750 5-Blowers 
O = 0.C. Electric Mofor with H.R noted *O2A4.C. Electric Mofor with H.P. roted F= Special Foundation 

















Arrangement of Shop Equipment in the Boiler Shop 


Q 
§|| 17M DESCRIPTION ITEM DESCRIPTION 
&!| 760a|5500Lb Double Steam Hammer (FromC.&S.Shops) | 166 b\2-Pressure Blowers for Furnaces lo3a and 64a 
S&'|.760 8 | Double Door Forging Furnace, $'0°'x7'6" 766 c|7-Pressure Blowers for DoubleForges i 
|| 76/ | 2000Lb.Frame Steam Hammer 766d\2 |2-Pressure Blowers for Frame Forges 
b | |. 762 3 | (50016. Stearn Hammer 766 e |2-Pressure Blowers for SingleForges _ 
8'[ 762 ¢ |(500Lb. Steam Hammer 766 f |Pressure Blower for Too! Dressers Fo re __| 
| 762d | 800Lb. Steam Hammer 767 Sri" Double Grinder 
1763 | 500Lb. Bradley Upright Hammer 768 _| Forge 
| 763 a | 19% 42" Forging Furnace 769 |28% ese %)" Case Hardening Furnace 
764 | 2%'Ajax forging Machine | 770_\40 140" Car Bottom Annealing furnace 
764.a| 16"x 52" Forging Furnace 770 a | 30" 50" Hammer Furnace 
765_ | 2%” Barlron Shear 770 B\ 3'0"" S'O"Hammer Furnace 
766 | Pressure Blower for Furnaces 769 and 770 716 _|3%x /8"Double Grinder _ od 
766 a |2-PressureBlowers tor Furnaces 170a&band 160b 
O =4.¢. Electric Motor with H.R noted 2Anvil Dotted Lines Indicate Future Equipment 
Arrangement of Shop Equipment in the Blacksmith Shop 
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ery are equipped with individual motor drives and automatic push 
button control stations. The operator is thus enabled to start and 
stop motor and tool with the least possible effort, thereby reducing 
to a minimum the idle time. From a safety standopint this is 
also most important. The tools are all of modern construction 
with all latest improvements. The machines have been placed 
so as to permit of installing more machines in the future. 

The entire shop is equipped with steam, water, air and elec- 
tricity. The current used is 440-volt, 60-cycle, three-phase, and 
110-volt, single phase, as well as 220-volt direct current for crane 
service and variable speed motors. The entire shop is provided 
with weld service for acetylene welding, and with electric 
welding receptacles for electric welding. 

New ry gangways have been allowed for the use of the 


motor 1 s in hauling material throughout the whole length of 


Boiler Shop 


The er shop is 130 ft. wide by 308 ft. long. It is con- 
st - steel, concrete and tile, with a concrete floor, and is 
served two through tracks. It is heated by the blast system 
through underground concrete ducts, and has adequate toilet and 
m facilities as well as a separate office for the foreman. 
The west bay, designed for heavy boiler and tank work, is 70 
ide and 33 ft. high under the roof trusses, and is served by 

n electric traveling cranes. The one over the tank de- 
has a 10-ton auxiliary hoist. Heavy boiler plate tools 
of the most up-to-date design are located in this 

re served by wall bracket jib cranes in addition to the 


TW QO 25 
partment 
and 1 
bay and 
overhead cranes. 

In the east bay, which is 60 ft. wide by 20 ft. under the 
tru located the flue and ashpan departments. Adjacent 
to tl on the west, is the flue rattler, separately housed. 

he flue department is equipped with an electric flue welder and 
other modern flue machinery which greatly increases the efficiency 
of the welding operation. The whole shop is equipped with 
electri ding receptacles and Oxweld outlets. 

Boilers, flues, ashpans, etc., will be carried from the machine 
and erecting shop to the boiler shop by means of a 50-ton yard 
crane 


Blacksmith Shop 


blacksmith shop is 88 ft. wide by 190 ft. long. It has a 
e on concrete foundations, with brick walls. The lower 
f the roof trusses are 22 ft. above the floor and, with 

full length monitor in the roof, the ventilation is well 
provided The shop is served by a through track running 
under the yard crane runway. This shop has a cinder floor. The 
building is provided with wall radiators and is equipped with 
shower baths and adequate locker and toilet facilities for the 
comfort the men. 

This shop is equipped with a 15-ft. car floor annealing furnace 
and a case hardening furnace with recording pyrometers for 
f t treating, steam hammers from 800-Ib. to 5,500-lb., and 
es, furnaces, and other machinery for repairing all classes 
iotive forgings. 
All forges and furnaces, both in the blacksmith and boiler 

equipped with individual motor driven blower units, 
ke independent operation possible. It also does away 
nsive underground or overhead air ducts which are 

maintain, resulting, at times, in a considerable loss 
ugh leakage. It will also reduce the current consump- 
pplying blast to a minimum. Each blower unit can be 


Th 
ctaa] fran 
slcci iladall 
chords 
the larg - 





design | to suit the particular pressure required. For hand 
‘orges, the blast requirements are different from those of frame 
tres or oil furnaces. 


rurtl lore, no difficulty will be experienced later when ad- 
lonal equipment is added, while with a system of air ducts, it 
s genes found that some re-arrangement is necessary. The 
‘Hop is equipped with electric welding receptacles and Oxweld 
_To preserve the timbers used for all steam hammer founda- 


tions, creosoted oak timber is used. Sufficient wall jib and post 
1D crar 


equipped with electric dnd high-speed chain hoists, are 
stalled for proper and easy handling of material. 

Ma, ‘ames, rods, and other material to be repaired will be carried 
the machine and erecting shop to the blacksmith shop by a 
W-ton y 


urd crane, 
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Power House 


The power house is of brick and steel construction 89 ft. wide 
and 128 ft. long; with a basement. It has a concrete chimney 12 
ft. in diameter inside by 250 ft. high. 

The boiler room is 78 ft. by 86 ft. and houses four 400-hp. 
horizontal water tube boilers equipped with superheaters, and 
natural draft, chain grates, with room for a 100 per cent increase. 
This room is built high enough to include the overhead coal stor- 
age bunkers of 50 tons’ capacity, automatically filled by bucket 
conveyors from a pit under cars on an adjoining track. The 
ashes are also automatically conveyed from the ashpits to an 
overhead ash hopper which is conveniently located over the ccal 
and ash track. 

In the boiler room are also located the feed water pumps and 
heater, and other auxiliaries, including the 1,500-gal. per minute 
fire pump which supplies a separate system of firelines around 
the shops. 

In the compressor room, which is 46 ft. by 86 ft. and is served 
by a 10-ton hand traveling crane, are located the two 3,400-cu. ft. 
steam driven, air compressors with additional space for a future 
unit. Owing to the sandy condition of the ground around the 
buildings and surrounding country, the intake to these compres- 
sors is protected by the latest improved type of air filter. 

Three-phase electric current will be purchased at 13,200 volts, 
60 cycles, and will be transformed down to 440 volts at the out- 
door transformer station adjacent to the power house. Direct 
current will be furnished by two 200-kw., 250-volt motor gen- 
erator sets located in the compressor room. ‘Here is also located 
a 13-panel switchboard of the most modern type, controlling all 
electric circuits. 

Throughout the power plant, means are provided for measur- 
ing, weighing and testing, so that proper records and high ef- 
ficiency may be maintained. 


Store House and Office 


The store house and office is a reinforced, concrete structure, 
two stories in height with basement, 80 ft. wide by 160 ft. long. 
It will only serve the facilities described, and, will not at present, 
be used as a system distributing store, The general office of the 
shop superintendent and storekeeper is located on the scond 
floor and the shop surgeon will have his office on the first floor. 
Electric elevator service is provided for. 

The store house will be equipped with steel skeleton material 
racks and a shop delivery system will be put in effect by which 
the store department will deliver material direct to the point 
where it is to be used. Motor trucks and trailers will be used 
in this service. 


Between the store house and machine and erecting shop is the 
casting platform and loading track served by a 10-ton electric 
traveling crane equipped with a magnet. To the south of the 
store house is an elevated concrete receiving platform, 100 ft. by 
104 ft. ‘Material will be delivered to the basement direct from 
cars through outside chutes. 


Other Facilities 


A 25-ft. by 40-ft. oil house is built of re-inforced concrete, pro- 
viding a fireproof storage and distribution center for all oil for 
shop use. A 12-ft. platform is provided on three sides with 
ramps for inter-communication by tractor with the store house and 
with the shop. A complete Bowser system of oil storage is also 
installed. 


A yard crane runway, 100 ft. wide by 577 ft. long, is traversed 
by a 50-ton electric traveling crane with two 25-ton trolleys, It 
serves the machine and erecting shop, the boiler shop, and the 
blacksmith shop, located on each side of it, and the lye vat at 
the west end.: The lye vat has two compartments 12 ft. wide 
and 25 ft. long, one compartment 4 ft. deep, and the other 8 
ft. deep, with a drip platform 25 ft. by 25 ft. 


The water supply is furnished by two deep wells with two cis- 
terns for supplying drinking water and service water. Additional 
storage and pressure will be obtained from a 500,000 gallon stand- 
pipe. 

These improvements will cost approximately $2,500,000, and 
will give employment to about 750 men. The entire project, both 
architectural and mechanical, has been designed and supervised by 
the railroad company. 
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Shop Management Problems Are Discussed 


Supervision Frequently Entirely Inadequate—Importance 
of Human Factor Emphasized 


LTHOUGH scheduled near the end of a heavy convention 

program—and in intense heat—the discussion on “Shop 

~~ Management Problems of Today” proved to be exceptionally 
constructive and interesting. 


By H. T. Bentley 
Gen. Supt. of Motive Power, Chicago & Northwestern 


Generally speaking, the subject can be discussed under the fol- 
lowing headings: Men, management, materials, manufacturing, 
machinery, money and miscellaneous. Some of the problems in 
each group are comparatively easy to solve, whereas others are 
so interwoven with financial and similar matters that they require 
a careful analysis from various angles before definite action can 


be taken. 
Men and Management 


Labor turnover is one of our greatest ‘problems today, serious 
disorganization results from men coming and going, particularly 
in industrial centers where the demand for labor is great, and 
whatever price is paid by manufacturers to secure needed help is 
added to the cost of their product, and in that way transmitted to 
the purchaser. With a railroad, having rates that cannot quickly 
be raised to furnish greater income, the employees look at out- 
side rates paid on jobs, many of which are of a somewhat tem- 
porary character, and wonder why the railroad cannot pay the 
same rates. As a result there is a feeling of resentment, especially 
among the younger element who have little seniority to consider 
and who will lose nothing by making a change. 

Stability of employment is something we should aim at, but 
due to fluctuations in business it is necessary to keep close watch 
of the income and expenditures to see that there is enough money 
to pay all expenses as they come due, which frequently results in 
a reduction in the payrolls with the disorganization due to men 
being laid off. This is a problem that unfortunately has fre- 
quently affected us all very seriously. When an organization has 
been built up after weeks or months of hard work getting it into 
shape, it is a serious blow to have it disrupted, and the loss can- 
not very well be put in dollars and cents. Where the railroad in- 
come or that of an individual does not net enough to put some 
away for a time of depression, the expenses must be reduced to 
meet the requirements. 

The apprentice question is a problem that is very difficult of 
solution. At one time apprenticeships in railroad shops were 
sought by young men, and it was nothing unusual for the sons of 
a mechanic and their sons to take service with the same railroad 
as apprentices. Under present conditions the question of getting 
apprentices (who will be a credit to themselves and their families), 
especially for the boilermaking and blacksmith trades, is quite a 
serious one. In large cities no inducements appear to be sufficient 
to get young men to take a position that is honorable though dirty, 
but from the ranks of which a large number of men have gradu- 
ated to some of the highest positions in the railroad world. 

An efficient and wide-awake shop management is absolutely 
necessary to get results, and some of its problems are so inter- 
woven with other things mentioned in this paper that its efforts 
can easily be offset by reason of shortage of material, use of ma- 
chinery and tools that have long ago outlived their usefulness, 
and with little or no money available for their replacement. 

The question of keeping shops clean and clear of scrap material 
is one that must be answered in one way or another, and where 
this work can be handled by a force of men under a competent 
foreman after the shops are closed, there is no interference with 
the men during working hours. 


Don’t Make Your Foreman into Clerks 


It is most important but frequently difficult to know where men 
are working; whether they are on hand at the proper time for 
starting work; who is absent, and why? With some of the usual 
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timekeeping methods, the foreman is greatly handicapped in try- 
ing to keep track of his men, and I take the position that a fore. 
man’s place is out among his men and not doing timekeeping or 
clerical work in his office. As a result of findings by a committee 
belonging to all departments interested, a method of keeping time 
has been developed so that a foreman can quickly tell whether his 
men are on hand or absent, and the distribution of time made 
to the different accounts or engines worked on without the neces- 
sity of men or foremen doing any clerical work. This is a prob- 
lem that has been solved with more general satisfaction than js 
usual in such cases. 

The proper selection and training of men for positions of re- 
sponsibility is still one of the real problems, particularly so for 
the reason that many mechanics do not appear to be anxious to 
accept promotion and added responsibility. 


Handling Materials 


One of the largest problems to deal with is the prompt furnish- 
ing and handling of material. The output of a shop can be boosted 
or seriously set back by the stores department. I am afraid that 
some of us do not give enough consideration to the proper handling 
of this important subject, and rather expect the stores department 
to be mind-readers as to changes in standards that the mechanical 
department may make. This in some cases necessitates the carry- 
ing of a new kind of material in large or small quantities or else 
there is a sudden heavy use of a stock material which formerly 
moved slowly, or the discontinuance of parts either due to a 
change in design or the disposing of equipment that formerly used 
such material. 

One of the big problems of today is to get the material needed 
from the storehouse into the hands of the men who are actually 
going to use it, and at the least expense. In some cases the store- 
house main building is so far from the place where material is 
to be used that considerable delay occurs, this being particularly 
true of standard material that is used daily, and in such a case 
small storerooms should be located at convenient places in or 
adjacent to the various shops so as to require little effort and 
time to get such material. 

The handling of heavy material to and from the storehouse to 
the shops and to cars for shipment out on the road is a great 
problem. Whereas shop motor cars and overhead cranes facilitate 
movements, a locomotive crane for handling such material that can- 
not be conveniently reached by other means is a great asset around 
a busy shop yard. 


Materials and Manufacturing 


Too much usable material finds its way into the scrap pile and 
this necessitates a second handling. All material that can be re- 
claimed should be kept separated from scrap, and again, scrap 
material should be subdivided so that when it gets to the scrap 
dock for shipment and sale it does not have to be sorted agaif. 

A few years ago with conditions and rates of pay then in effect, 
it was the practice among the larger railroads to manufacture 
practically everything needed for repairing and maintaining loco- 
motives; among these parts being axles and all kinds of forgings, 
safety valves, injectors, and a hundred other things which accord- 
ing to the bookkeeping records used, indicated that a very large 
saving was effected as compared with prices submitted by the 
manufacturers of such articles. Under present-day conditions and 
rates of pay, it is questionable whether it is actually costing less 
to make articles in the comparatively small quantities used that 
to buy them from specialists who are obliged to cut costs in every 
direction so as to compete with firms who are handling the same 
lines. As one of our foremen aptly remarked when discussing this 
subject, “We do not know of ‘any automobile user making the 
essential repair parts of a standard automobile, nor do we heaf 
of a safety razor owner making the blades, although both of 
them might be in the machinery business.” 

To enable manufacturing to be carried on in an economical 
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manner either by outside firms or in railroad shops, a great degree 
of standardization is necessary in nuts, taps, dies and attachments 
to various devices furnished by outside firms so that it will pay 
manufacturers to specialize in certain parts and carry them in 
distribute them to dealers in a manner similar to that 
in the handling of automobile accessories. 
rity of purchases will enable a manufacturer to keep 
f standard parts and enable him to balance his work so 
that he will not have to make a set-up of a machine to handle a 
few pieces as is often done in railroad shops, and which of course 
adds to the cost per piece of the article being made. 
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Depreciation 


The question of purchasing new machinery and tools is a press- 
ing one, and because of financial conditions during the past few 
years has not had the attention that its importance warrants. 

" With the tremendous strides that have been made during the 
last two decades in high speed steel manufacture, with the re- 
sultant necessity of making the machines of sufficient strength to 
stand up under the speeds and feeds that the modern steels permit, 
it can be readily seen that machines designed and put into use 
25 to 30 years ago cannot give the output that modern machines 
iesigned for present-day conditions will give. The re- 
1 a number of cases, is that the work is not done as effi- 
ciently as it would be if up-to-date machines and methods were 


With an investment of, say, $1,000,000 worth of machinery 
that is depreciating and new machinery that is being improved to 
cut down costs, there certainly should be a fixed amount, say 5 to 
8 per t of the total investment, set aside each year for the 
replacement of those tools that are obsolete because of age, etc., 
but machines costing thousands of dollars should not be 

s it is known that there is sufficient work to be done 
reduction in cost that, considering the first cost of the 
epreciation, etc., it will pay a reasonable return on the 


We should not get rid of all tools or machines simply because 
hey are not 100 per cent efficient under’: maximum requirements, 
it where new tools are purchased, the old shop tools should be 
assigned to suit the intermittent work in a roundhouse, if this 
can be satisfactorily arranged. If not they should be scrapped. 


Money 


efforts to solve the problems that confront us, we are 
sometimes able to see a way out of a certain difficulty if we can 
.ppropriation that may be used for new tools, machinery, 
- other facilities for handling heavy material, and it is 
very discouraging to be told that the money cannot be 
furnished, as the increased charges for material, labor, taxes, etc., 
lave practically wiped out the amount needed by the mechanical 
‘tment, and therefore the improvements so much needed can- 

vided. 
it is possible to do so, I believe a fund should be set 
that when small tools or machines are required to take 
2 me special condition that arises and for which no pro- 
Vision | been made in the budget, the superintendent of shops 
ter mechanic in charge should be able to get what is neces- 








Sat t of course to the personal approval of the head of the 
‘part t and properly accounted for at a cost of not to exceed 
Say $3,0( Nothing causes quite so much discouragement to 
an or ation as to be in need of some small tool ranging in 
Price Irom $150 to perhaps $1,000, and have to wait for a year to 
get it the budget and perhaps longer than that before it is 
actually approved. 
Miscellaneous 

Wh the size of a plant will permit, a shop doing the repair 
work ild be independent of a roundhouse at the same point. 
In other words, where possible the roundhouse should, as a gen- 
eral pr ition, have a machine shop so that ordinary machine 
work e done without having to call on the back shop. It is 
very < uraging to the foreman trying to get material out for 
engines the shop to have his work disorganized by having a 
hurry all from the roundhouse, which necessitates the removal 
of work from a machine so as to take care of the job needed for 
the roundhouse. 
— ‘luable time is lost in some shops due to lack of facilities 


mmunication, and as the expense of installing automatic 
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telephones between departments is not great this difficulty can be 
more readily taken care of than some other things involving large 
expenditures. 

I have given you an outline of a few of the railroad problems, 
all of which we are trying, each in his own particular way, to 
correct or improve, and as the conditions vary in different parts 
of the country no-hard and fast rules that can be laid down will 
be applicable to the various problems and others that confront us. 


By D. J. Mullen 
Superintendent of Motive Power, C. C. C. & St. L. 


The shop management problems of today are too involved and 
too many to enumerate or describe fully, yet the successful solu- 
tion of each is measured only by what it contributes to increased 
output or decreased costs, or a combination of both. 

With this idea in mind this paper is not addressed to any of the 
specific problems of shop management which might involve a 
mechanical description or a statistical enumeration of performance 
or cost, but is directed to that broader question of shop manage- 
ment, which today is not developed in the railroad as in the in- 
dustrial field. 

The management of the industrial plant may anticipate for a 
long period in advance the nature and quantity of work that will 
be performed on any given unit. The locomotive repair shop 
differs materially on this point. It does not receive its raw 
material as does the industrial plant, for its raw material is a 
locomotive coming in for repairs, which in a greater or less degree 
furnishes its own material. Even this cannot be anticipated until 
the locomotive has actually arrived in the shop and entered upon 
its period of repairs. The condition is still further complicated 
because of the uncertain repairs to be given the various engines 
—in terms of labor and material. 


Cost Accounting 


Regardless of the effort that has been put forth in the develop- 
ment of new means and methods of performing work, or in the 
layout and arrangement of repair shops, it is a fundamental fact 
that no problem of management can be considered as successfully 
solved until it can be definitely established, by an accurate and 
comprehensive cost and product system that will stand analysis 
from every angle, that either the cost has been reduced because 
of a direct reduction in itself, or that it has been reduced because 
output has been increased. 

In considering what is at hand in the way of shop cost account- 
ing systems, one is impressed by the prevailing tendency of such 
systems to follow along and be productive of those reports re- 
quired by federal regulations and corporate accounting rather than 
those that would be developed for purely mechanical analytical 
purposes by men fundamentally trained in mechanical administra- 
tions and not in that of accounting. How many railroad shops 
are there in the country where the management calling for the 
cost of manufacturing driving boxes for a certain type of engine 
can find these figures immediately available? 

Such reports are not intended for analysis as to shop product 
or cost. They represent more what has been done than what 
is being done because of the consolidation of a large number of 
elements of cost into the general accounts. The segregation of 
the details making up these measured costs is not handled from 
the viewpoint of reflecting information as a barometer of cost and 
product. What is needed to remedy this condition is the intro- 
duction into the mechanical departments of what might be termed 
“engineering accounting,” the purpose of which would be formu- 
lating and carrying on cost keeping representing the combination 
of auditing and engineering experience dictated primarily by those 
essentials necessary to the proper analysis of the current perform- 
ance of the shop. This would mean not only keeping costs but 
using the data for analysis and engineering development for re- 
ducing costs. 


Wages and Working Conditions 


Intimately connected with the cost product system is the matter 
of wages and working conditions, and regardless of all the cost 
accounting methods that may be inaugurated or anticipated, the 
cost of performing any one unit of work can never be controlled 
until it can be pre-determined what the wages will be for per- 
forming that particular operation. It is in this one point alone 
that the successful solution of many problems of railroad shop 
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management are now held in indefinite suspense because the rail- 
roads are not supported by those agencies whose support is de- 
sirable in installing the methods of compensation and working 
conditions in which the cost performance of any one operation 
may be definitely established. 

It has too long been the practice to view the operation of a 
locomotive shop as an expense. Were it viewed from the view- 
point of operation for profit as are all other industrial plants, the 
problem of railroad shop management of today would be backed 
up by a cost and product system, the equal of which could not 
be found in private industry. The problem of formulating such 
a system is far more complicated in railroad shop operation than 
it is in an industrial plant. The industrial plant is making a new 
product of a uniform nature, whether it is hairpins or automobiles ; 
the point being that the first unit that goes out in the morning 
is no different from the last unit going out at night. 

There are a large number of units of work performed in rail- 
road shops which are identical, and with proper shop management 
would cost no more in one case than in another, providing the 
element of labor cost is so handled and developed that at least this 
large proportion of the total cost is a pre-determined fact before 
the work is commenced. 


Constructive Analysis of Shop Operation 


The constructive analysis of any cost accounting system would 
be along five general lines: 

‘Retirement, replacement, or changes in machinery. 

Development and installing new methods of performing work. 

Personnel organization. 

Methods of payment. 

Rules and working conditions. 

In the final analysis of any problem coming under the five 
groups enumerated above it will eventually be a balance between 
the cost as it is, compared to the cost as it will be when the 
anticipated change is made. 

Assuming the ideal condition is reached and the cost system 
developed, it would be necessary to consider to what unit of prod- 
uct this system would be compared; that is, will the accurate cost 
system be combined with the unit of output measuring a physical 
quantity of work, or expressed in a numerical unit of mechanical 
equipment, or as is commonly in vogue in this country, upon the 
product of the engine in the number of miles it has made before 
the engine is repaired. 

It would seem that since shop operation is not responsible for 
miles that an engine makes, that it is not a problem of shop man- 
agement. While it is true that the quality of work performed in a 
shop upon an engine to a great extent establishes the length of 
time the engine will remain in service, it must be recognized that 
the shop in repairing and sending an engine out to perform service, 
does not control the territory in which it operates, nor the facili- 
ties nor methods by which it is maintained while in service, and 
these are elements that should be taken into consideration in 
measuring shop output on a mileage basis. 

Again the capacity or efficiency of a shop cannot be measured 
in its output by number of engines turned out. It may require 
in one month twice the work to turn out 25 engines that it does 
to turn out 50 in another month. A shop may be engaged in 
repairing engines requiring exceedingly heavy work, at which time 
its product in engines will be low, yet its efficiency may be just 
as great, if not greater, than when repairing a large number of 
engines with light miscellaneous repairs. 


Establishing a Production Unit 


There is a method by which miscellaneous output in the num- 
ber of engines receiving various classes of repairs can all be 
equated to a common unit. Such a unit should fill the following 
conditions : 

1. It should express in terms of the lightest repairs the amount 
of work required on a locomotive receiving the heaviest repairs. 

2. The units so determined should be arrived at and expressed 
in terms of man-hours of labor. 

3. The man-hours allowed should be established under condi- 
tions where the compensation or time for performing a given item 
of work is pre-determined. 

In developing such a system it is essential that engines be re- 
paired, subject to a classification of repairs of such specification 
that in alloting an engine to a certain class of repair a compre- 
hensive description of the work is definitely determined by the class 
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of repair assigned. The next step is that of determining the num- 
ber of man-hours required to perform the lowest class repairs 
With this average man-hours required to complete the lowest class 
repair as a factor, the average man-hour required to complete the 
next highest class repairs is determined. The computation js made 
and the result of this determines the number of units that are to 
be assigned to the next highest class repairs. 

For example: If a Class 5 repair requires 200 man-hours. it 
would be considered as one unit. If a Class 4 repair required 
600 man-hours, it would be considered as three units, and so on 
up to the heaviest class repairs. . 

With such a system of analysis the number of man-hours per 
unit is directly indicative of the efficiency of the shop, in that as 
the man-hours per unit go up, the shop is less efficient than when 
man-hours go down. 

In consideration of the quantity per unit depending upon how 
comprehensive the class of repairs may be, there will be a uni- 
formity in the cost of repairs per unit, comparable with the 
fluctuation of the man-hours per unit. There wili be reflected in 
increased and decreased cost per unit those econotnical conditions 
which require an increase or decrease in the wage scale. As shop 
facilities are changed for the better, it will again be reflected in 
the reduction in man-hours per unit. The application of such a 
system over a period of years may be traced in an increase or 
decrease in the man-hours per unit, the gain and loss in efficiency 
due to the various conditions under which the shop is operated. 
There can be traced the average amount of work required to repair 
an engine as expressed in units per engine, and lastly, it is evi- 
dently an expression of the capacity of the shop as reflected by 
the number of units turned out per month. ; 

It is through the presentation of such facts as would be derived 
from the accurate system of cost accounting and the application of 
a system of measuring output, that the management of the rail- 
roads could be induced to adopt those comprehensive policies of 
betterment and improvement in repair facilities which are so essen- 
tial in keeping pace with the increased demand for repair shop 
output and reduction in cost of operation. 


By T. W. Demarest 
(Gen. S. M. P., Pennsylvania (Northwestern Region.) 


It is with a very considerable amount of hesitation that I am 
endeavoring to carry on this discussion, particularly after the very 
able paper you have just listened to from Mr. Bentley. My hesi- 
tation is based also on the fact that the problems in shop manage- 
ment today are as large as the plant; they comprise your plant, 
your management, your supervision, your personnel and every 
item of your operation. 

The entire situation can be divided possibly into two heads. 
One is the human factor and the other is the physical factor 
Under the human factor I would place management, supervision, 
labor force and its maintenance, and the establishment of har- 
monious relations between the employees and the management. 
Under the physical factor I would place the plant, the machine 
tools, material, routing of work, and items of that kind. 

The physical factor to me is the easiest part of the situation to 
meet because it can be met, as a rule, through the expenditure 
of capital, and as brought out by Mr. Markham, who addressed 
us the other day, our managing officers are realizing more clearly, 
that in order to get the benefit from the equipment and reinforce 
a failing labor supply the physical portion of the plant has got to 
be brought up to date. 


Importance of Human Factor 

The human side of your plant, however, is another situation 
entirely. In looking through one of the railway publications 0! 
recent date I notice the plans of a new shop which has just been 
built, and naturally I assume that in the construction of the plant 
—as it is a new plant—all of the labor-saving devices, all of the 
methods for shortening steps and saving dead labor, all of the 
machine tools and everything necessary to establish economical 
operation, had been incorporated. Reading through the article ! 
noticed that the expected output from that shop was limited to 
one engine a pit a month. Now that struck me very forcibly, be- 
cause with old plants with which I have been connected if 
can’t get two engines a pit a month, or sometimes two and one- 
half, I think there is something wrong in the shop operation. 

I was curious as to why with a brand new plant only ome 
engine a pit a month was expected; I could not reach any other 
conclusion but that the human factor was responsible To me the 
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human factor is the important item, and I am going to try to give 
you a few thoughts concerning it from my own experience. 
"There are three radically different methods of handling labor. 
My first experience was with an absolutely open shop where the 
management could be just as arbitrary as it chose in the handling 
of its employees. F 

My next experience, which was not so long ago, by the way, 
was in the direct reverse, where it was the most arbitrary kind 
of a closed shop and where the men could tell the management 


what the management should do. 

Under our present situation we are trying to develop a different 
method from either, and that method is neither an open nor a 
closed shop, but it is a plan under which the employees in the 
shops have with the management an equal voice in all matters 
pertaining to their welfare—] will touch on that later. 


The Question of Supervision 


The first essential in your human factor problem is your su- 
pervision. In the plan which I have just referred to, I found 
that we had sold the plan to the men but I was not at all sure we 
had sold it to the supervision, and in many cases we hadn’t. In 
analyzing the situation I knew it was very evident we hadn’t sold 
it to the supervision and we hadn’t tried to; we hadn’t taken the 
supervision into our confidence and we had not interpreted the 
policy of the management and did not put the men in the manage- 
ment where they could carry back to the men what the management 
was trying to do. 

The most essential man in your shop today is your supervisor 
and according to the extent to which you have educated and 
trained your supervisor, so you may expect the men in the shop 
Your contact man, who is your supervisor, represents 
rkmen the attitude of the management. And you can’t 
expect to have good relationship unless you have a good contact. 
That is your responsibility. 

her thing, your supervisor should be placed in a position 
where he feels he is an officer of the company and not a work- 
man. He wants to be placed in a position where he is proud of 
his position and not simply perhaps feel that he is taking a job 
ed responsibility with no adequate return. 


to react. 


to your \ 


p> 


Fifteen Men to a Foreman 


He does not want to be overloaded with men, and one of the 
hardest things that we have to convince our management, as a 
tule, is the necessity for increased supervision. It is the cheapest 
investment I know of. 

Not long ago a president of a railroad who operates a very 
large car shop said to our vice-president that in the maintenance 
f their freight cars they had established an economy which could 
not be met in a contract shop and they were very proud of the 

Our vice-president got me. He wanted to know 
re doing, and he said: “Investigate the situation and 
let me know what you find.” We sent some men to study the 
plant. The first thing we found was that they were working 
ma piece-work or bonus system. The next thing we found was 
rage number of workmen to a supervisor was 50. The 

we found was that the supervisor was expected to 
time, allocate the piece-work earnings, and allocate the 
use of the material, so they could keep an individual car record— 
and, gentlemen, he could not do it. The result was that insofar 

§ they concerned I told our vice-president that there was 

rd at that particular plant that was worth the paper it 
tten on, and it was not the fault of the supervisors. 

perience is that when men have to be educated—and 
they do—the education is a continual process; that where the 
Work has to be kept up to the workmen, if you want results you 
lave got limit the number of men under a supervisor, and in 


my own experience that is about 15. That may sound rather low, 
but under your present labor situation, and you have all got it 
just as well as we have, under a situation when there is a de- 
tease in rate of labor supply, a decreasing efficiency of labor, 
there is just one thing we have got to do: We have got to de- 
tease the number of men reporting to a supervisor so that he 
fan adequately follow their work, follow up the material, and 
their operations. 
Keep in Touch With Foremen 

After you have your supervisor educated the job is not done; 
you have got to have somebody whose business it is to keep in 
‘ouch with your supervisory force; keep in touch with their men- 
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tal attitude and their mental processes. I do not know of any 
better way of doing this than perhaps the establishment of fore- 
men’s clubs,—where the foremen can meet one another, become 
mutually acquainted, exchange ideas, and meet their superior of- 
ficers, and get from their superior officers direct the policy of 
the management. It has an enormous effect. 

At one of our shops employing possibly 2,200 men, after the 
organization of the foremen’s club, even although there were 
only about 65 men in the club, we found there were men in it who 
had worked in the same shop for years who did not know one 
another. I brought these men together. They had an oppor- 
tunity of meeting socially with their families, an opportunity of 
exchanging ideas, and the co-ordination of the work between the 
departments was most materially improved just through the mu- 
tual acquaintanceship of the men. 


Getting Down to Brass Tacks 


To get down to the brass tacks of the situation—and that is the 
man on the floor of the shop, or the men operating the machines— 
it is certain that you can’t expect good shop results if your men 
are limited or guided by men outside of your employ. 

You can only expect results where your men, as employees 
without reference to outside influences, are willing to meet you 
and discuss their problems and yours across the table and do their 
bit in assisting the management to produce economical operation, 
just as they expect the management to do its bit in producing a 
fair return to the men. 

I don’t believe in the best day-work shop you ever saw you 
can expect the same economy in production, or the same output 
rate per unit, as you can in a shop where the more skillful men 
have the opportunity for making for themselves a higher rate of 
wages than the straight day-work provides. The necessity for 
conserving the labor supply, the necessity for building it up, abso- 
lutely compels some method of operation which will permit a man 
who desires to turn out a day’s work. 

The question of your labor supply is a vital one and its re- 
inforcement and maintenance have got to be met in different ways. 
None of us can go out today and build up a plant “off the bat” 
by hiring skilled labor. The best way, of course, as far as it is 
practicable, is to relieve hand labor by machine labor, labor- 
saving appliances, relocation of machine tools, relocation of facili- 
ties to reduce the foot work to a minimum and produce economical 
results. You have got to resort to Mr. Purcell’s method with 
which he has been very successful and the building up of your 
force through training of apprentices, but in my opinion that is 
not enough to maintain your departments. 

There are at least three departments that no boy wants to 
enter as an apprentice. Those are the blacksmith shop, the 
boiler shop and the freight car shop. In these three departments 
it is not desirable to have a boy enter as an apprentice because 
the work is of a character which requires a mature man. There- 
fore you have got to have some other way of building up those 
three shops; the helper-apprentice system doesn’t help you; a 
freight car shop on a four-year apprentice system is nonsense. 
Our men agree with us on that. It is pretty hard to tell a man 
freight car repairing is not a trade and if you can’t make a freight 
car repairman in three to six months, you don’t want the man 
around your plant; but your regulation don’t permit you to do it. 


Stabilizing Employment 


Now back of this is something else that is vital and that is out 
of your control except as you may be able to inform your ex- 
ecutive managing offices—that is a budget which will permit you 
to operate your plant on a uniform basis. There isn’t anything 
that so hampers production as the necessity for relieving men that 
you have spent money in training, who go out of the shop because 
the management tells you the road isn’t making money and you 
will have to reduce expenses. There is another phase of the 
problem. When business is good the equipment is behind and 
when it is poor you can’t repair it. If you can convince your 
management as to the economy and advisability of operating your 
shop on an even number of hours throughout the year without 
respect to the business, you will do a great deal in accompltshing 
all these results we are talking about; if you can’t do it you will 
not get the results you are after. 


Other Discussion 


Mr. Davis (Wabash): ‘We were asked about six months ago 
to find the cost of overhauling a certain number of locomotives. 
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If we had been assigned a force of 50 men to do this work and 
the time of year had been favorable, it would have been an easy 
matter. In the average shop, however, there is so little in the way 
of excess capacity to go on that it is impossible to do extra work 
without an additional force. We analyzed the situation and found 
that there were a great many discrepancies between the output of 
different railroad shops. We found a common difference of out- 


put of 214 times per man-hour unit between shops where piece- - 


work was used as compared to day-work. 
Nine Vital Factors 


We analyzed the different factors involved in output, and I will 
touch on them lightly: Timekeeping, cost-keeping, specialization, 
routing work through shop, incentives, standardization, improved 
shop processes and practices, industrial relations. 

Nearly all these have been covered in what has been said here 
with the exception of timekeeping and a little bit on cost-keeping. 
Timekeeping should set out how much the man should be paid 
for the time which he puts in. In efficient shop management and 
the employment of labor the primary essential is a time keeping 
system. There are a good many ways of doing this, from ac- 
cepting a man’s own word, to an elaborate time-keeping system 
where a man is checked by some clock process for every operation 
which he performs. The first is terrifically expensive, and the 
second just as expensive. There is a happy medium between 
these two methods by which through some mechanical process— 
whether it be a time clock or not—a check can be had on the 
man every noon, every afternoon, and every night at least, and 
in addition you can have the opportunity of seeing him. 

The measurement of a man’s time can easily be done by putting 
in some mechanical process—either a clock or some other. me- 
chanical process. 

The next factor is to see that the company is repaid in work 
for the money which has been expended. This function of time- 
keeping gathers together a group of men who are commonly 
called non-essential in a shop, or non-productive labor, and gives 
us the facts, the very thing we must have to go on further with 
cost-keeping. That is usually neglected. 

Now, under that system, in checking men to find out what they 
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did do, it is necessary to have some sort of a form. On that form 
you should first of all divide the shops into classes, and finally 
divide it down to a point where the next element of timekeeping 
—or cost-keeping—can be injected. 

In order to have a good cost-keeping system, the first thing 
is to report the basic facts; the second is to analyze those basic 
facts, classify them, and have them prepared to use in your future 
work. 

Now, the simple inexpensive way of doing this thing is the 
best, just as it is when you get into the simple and effective way 
of timekeeping. Cost-keeping runs hand in hand. In a cost. 
keeping system you find out what each item costs you and you are 
able to judge whether or not you can improve on the process, 

The railroad wants to know what each thing costs so it can 
buy properly. Second, so it can tie it in with the R. E. accounts; 
and third so it can improve its shop processes. 

I have mentioned incentive. A man does in proportion to what 
his incentive is, and without that incentive the maximum effort 
is not going to be made. The very best incentive that I know 
of is more wages. Now, whether it is a piece-work plan or a 
bonus plan does not make any difference, but whenever you have 
arrived at that incentive, whatever it is going to be, make it 
adequate, make it certain; let it be so that the man can see it 
directly in front of him, and let its method be simple and not an 
elaborate system in which the man will have to guess at what he 
is going to get. 

When we know just when, just how and just where every- 
thing was done and what it cost us, then we will have an answer 
for that political—well, what shall I call him?—that uses the 
railroad for a football. 


THE GAINESVILLE & NORTHWESTERN RAILROAD of Georgia, the 
track of which, according to inspections made by the State Public 
Service Commission, is in bad condition, was ordered by the 
commission on June 14 to discontinue passenger train service for 
30 days, and within that time to make needed repairs to track and 
roadbed. 








The Latest Word in Freight and Passenger Power on the Philadelphia, Wilmington & Baltimore (Pennsylvania) in 1862 
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Railroads Are Giving a Remarkable Service 


Additional Big Demand to Come This Summer— 
Co-operation Needed from Every Employee 


By R. H. 


Aishton 


President, American Railway Association 


t IS A VERY GREAT PLEASURE to meet you all here today, 
| the Fourth Annual Meeting of the Mechanical Division; 

and, believe me, for a four-year old you are a mighty lusty 
lot. However, when we consider that while you are only 
four years old as a division of the American Railway Asso- 
ciation, this meeting represents the fifty-sixth annual meet- 
ing of the Master Car Builders’ Association and the fifty- 
fifth of the Master Mechanics’, then after all if age gives 
wisdom you are to be congratulated. 
You have mighty good reason to be 
proud of what your two constituent 


associations, now merged, have ac- 
complished in the more than half- 
century of their existence in bring- 
ing about 


Standardization 

Interchange Rules 

Loading Rules 

Development of Better Methods 

Dissemination of Information as 

to Better Practices 

And through it all there has not 
only been the greatest co-ordination 
as between the railroads, but it is 
also peculiar to the railroad busi- 
hess, as in no other business, that 
there has been the most complete 
co-ordination and co-operation with 
equipment builders and _ govern- 
mental authorities, some of the re- 
sults of which are going to be 
shown to you at this meeting—from 
a locomotive standpoint by Mr. 
Vauclain, and from the equipment 
standpoint by Mr. Carry. 

While the record is one of which 
you railway officers and equipment 
builders may justly be proud, and the development has been 
one in which you have had a very large part, there is still a 


direct obligation before you all in furthering development 
both of machines and of methods whereby the railroads may 
be enabled to function more economically. and efficiently. 
There is as much room for the exercise of initiative today 
as there was in the days of the “Stourbridge Lion” and you 
gentlemen of the railroads and of the manufacturers are the 
people to whom the American people are looking and to whom 


the government is looking to develop and bring about im- 
proved methods. 

The importance of this meeting at this time is great. 
There never has been a period when the people were so 
interested in what the railroads are doing to better conditions 
than now; neither was there ever a time when the people 
48 a whole understood the problems of the railways more 
thoroughly. Every officer of a railroad here I hope will feel 
that he has a personal interest in this subject and if he has 
ity ideas—whether they correspond with what the com- 
mittees in their wisdom have developed or‘not—he will not 
hesitate to get on this floor and express them, because when 
‘committee has thrashed over one of these subjects and 
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when you have agreed that that is the proper thing to do, it 
ought to be about the last word as to whether it is a correct 
thing to do or not; and another thing, when you have once 
made up your mind and voted that it is the thing to do 
don’t go home and forget all about it; tell your people why 
you think as you do and why it is a good thing; in other 
words, sell yourself and your proposition and do not hide it 
under a bushel, or trust to Hawthorne or me to sell it for you. 

There has been criticism about 
meetings taking up men’s time and 
that after all the findings are not 
mandatory and they don’t become 
standard to as great a degree as they 
ought to. Why not? You have got 
the answer right in your hands—it 
is up to you. 


A Remarkable Achievement 


Now a word about the general 
situation in which you are all indi- 
vidually very much interested. 
Standing on the side lines as I have 
in the past year there is full op- 
portunity to observe matters. I 
want to make the statement, without 
any hesitation, that the railways of 
the United States during the last 
year have individually and collec- 
tively made the finest record of effi- 
cient operation that has ever been 
made in their history or the history 
of any railway systems in the world. 
Railway management, ever since 
private operation was resumed three 
years ago, has been subjected to con- 
stant and bitter criticism and attack 
from various sources and upon vari- 
ous grounds. The best answer to these criticisms that can 
possibly be made is the record of achievement which the 
railways have put to their credit within the last 12 months. 

Just one year ago at this time the country was in the midst 
of a strike of miners in the coal fields, which had entirely 
stopped the production of anthracite coal and had practical- 
ly stopped the production of bituminous coal, except in a 
comparatively small territory. It was threatened, on ac- 
count of this strike, with a serious coal shortage. As if that 
was not to disarrange the business of the country, almost ex- 
actly a year ago the. employees in the shops of the railroads 
throughout the country went on a strike against a reduction 
in their wages ordered by the United States Railroad Labor 
Board. At that time there already had begun a revival of 
the general business activity and one of the largest sudden 
increases in railway traffic in the country’s history. 

As a result of these two conditions, and when the coal 
strike terminated about September 1 last year, the demand 
for the movement and transportation of coal suddenly became 
abnormally large and at the same time the demands for 
transportation of other commodities assumed abnormal pro- 
portions, creating probably the most difficult transportation 
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problem in the history of any system of railways in the 
world. In a few weeks a large freight car surplus suddenly 
became a car shortage, which in October reached the record- 
breaking figure of 179,000 cars. At that time, owing to 
the shop employees’ strike and other conditions, the railway 
had about 16,000 or approximately 25 per cent of their loco- 
motives in bad order, and almost 300,000, or about 13 per 
cent, of their freight cars in bad order. . 

The first problem the railways had to contend with was to 
prevent a serious coal shortage and consequent intense suf- 
fering during the winter months. Although coal mining had 
been largely suspended for almost six months, and although, 
owing to the increase in general business activity there was 
a large increase in the demand for coal, they handled the 
output of the mines so there were only temporary and sporadic 
shortages of coal. During the first 130 working days of the 
present year they moved over 231,000,000 tons of bituminous 
coal, which was the largest amount ever transported in the 
same part of any year, except the war year of 1918, and 
until the demand for coal began to slacken as spring ad- 
vanced they were moving more coal than even in 1918. 

In addition to the movement of this coal during the last 
nine months, the railroads have handled a larger total freight 
business than in the corresponding months of any previous 
period in history. From January 1 to June 2 they loaded 
and moved 2,147,000 more carloads of freight, or over 12 
per cent, than in the same period of any previous year. The 
largest freight movement usually comes in October, but in 
the week ended May 26 the total cars loaded exceeded 1,- 
014,000 cars, which has been exceeded in only two weeks in 
the fall of previous years. 

I have just received by wire figures for the revenue load- 
ing for the week ended June 9, which show a loading of 
1,013,249 cars of revenue freight, which is an increase of 
176,621 cars over the corresponding week of 1922. 

Although handling the largest business in history, they 
have steadily reduced the “‘car shortage” until in the week 
ended May 31 there was actually a small surplus. 


Getting Ready for Future Demands 


So much for what has been done. What is the job that 
lays ahead of you? As you know, there is always in periods 
of active business a very large demand in the summer months 
for box car to move the crops of the western states. In 
spite of the record-breaking traffic thus far this year, rapid 
and satisfactory progress has been made in moving empty 
box cars from the eastern to the western roads for the move- 
ment of crops. This movement of box cars westward was be- 
gun early in the spring and is still in progress and it is 
confidently believed that sufficient cars will be available in 
the western agricultural sections to meet all the demands that 
will be made this summer and fall. There are actually today 
on hand sufficient grain cars stored to handle the crops. 

From April 16 to June 8 more than 46,000 empty box cars 
were delivered in Chicago and St. Louis to western roads 
by eastern and southern lines. This movement to the west 
was made at the same time that a very heavy movement was 
being made from the states to Canada of box cars of states 
ownership and the return of Canadian-owned cars in antici- 
pation of the Canadian grain movement. The number of 
cars sent westward through Chicago and St. Louis to be 
ready for the grain movement has been close to 1,000 daily. 
Ample cars have been provided for moving the peach crop 
from Georgia and cantaloupes from California. 

What other provisions have been made in anticipation of 
further increases in traffic? In order to handle the increased 
freight traffic anticipated this year, the railroads from Jan- 
uary 1 to June 1 put in service 65,660 new freight cars and 
during the same months put in service 1,697 new locomotives. 
In addition, on June 1 the railroads had on order 107,079 
new freight cars and 2,041 new locomotives. Both the equip- 
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ment manufacturers and the railroads are making every ¢f 


fort within their power to secure the earliest possible delivery 
At a meeting in New York early in April the railrog 
executives adopted a comprehensive program for providing 


the country with adequate transportation service. You ar 
familiar through your. individual managements with its 
quirements. It provides for reducing the number of cay; 
awaiting repairs to 5 per cent by October 1 and for reducin 
the locomotives awaiting repairs to 15 per cent by that date 
It also provides for the better loading of cars, for better 
movement of cars, for storing coal, and for all the varioys 
things which you are fully acquainted with which will enable 
the meeting of the peak load of the country’s transportation, 

Substantial progress has been made on the fulfillment of 
this program. The number of freight cars awaiting repairs 
had been reduced on May 15, as against August 1 last year, 
by 135,000, and while possibly 50,000 of these may be at. 
tributable to retirements, nevertheless it does show material 
progress. Locomotives in bad order between September 1, 
1922 and May 15, 1923, have been reduced by 4,400. 

The record of efficiency already made in the face of the 
great difficulties of the past year is the best answer that can 
be offered to the criticisms that have been made of the rail. 
ways and to the demands for radical legislation that are 
being made on the ground that such legislation is needed 
in the public interest. It is my firm belief that an even 
better record will be made during the rest of the year in serv- 
ing the public and that as a consequence thereof the public 
will be firm in the belief that it is to its best interest to give 
the railway managements a chance to serve it efficiently rather 
than to hamper them by restrictive legislation. 

One thing, however, I do want to impress upon you in re 
lation to this program. You have about four months left 
in which to meet its requirements. You, no doubt, have your 
instructions from the individual managements of each in- 
dividual railway as to your own individual treatment of the 
program. Whatever your instructions may be, see that thos 
instructions are thoroughly understood by every employee 
and officer that has any part to take in the fulfillment thereof, 
because the complete fulfillment of this program and the 
service that the railways are consequently able to give the 
public can only be accomplished through a complete under- 
standing of the officers and employees directly charged with 
carrying out the work, of its importance and its effect i 
meeting the demands for transportation to the full satis- 
faction of the American people, whose servants you are and 
on whose final judgment, which will be largely influenced by 
the measure of service afforded, the future of these great 
transportation organizations rests. 


An Appreciation 


Now, gentlemen, in conclusion I want to express on bt 
half of the board of directors the great appreciation of the 
executives, individually and collectively as an associatidl, 
for the untiring efforts that have been put forth by tht 
Mechanical Division to meet these various problems. 

There never has been a time that we have had to appeal 
before the Interstate Commerce Commission or before a (ol 
gressional committee or before anybody else about some phas 
of this question—and the times have been mighty frequent 2 
the last twelve months—that questions to your chairman, Mr 
Coleman, have not brought an instant response—the form 
tion of a committee. Those committees have gone to Wash- 
ington at the expense of fatigue, and annoyance, and tilt, 
and thought and all that kind of thing, and those speci 
committees, your regular committees, your general committe’ 
your secretary, Mr. Hawthorne, and your chairman M 
Coleman, have done a wonderful work on behalf of your a 
sociation this year. I would feel remiss in my duty ! 
did not express to all of you gentlemen the appreciation 
the executives for the good work you have done. 
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Training Mechanical Department Apprentices 


Shop and School Instruction Essential—200 Santa Fe 
Graduates Filling Supervisory Positions 


By John Purcell 
Assistant to Vice-President, A. T. & S. F. 


crease in demand for its products has made a cor- prentices. Regular apprentices must be between the ages of 


ii GROWTH in industry and the great and rapid in- as regular apprentices, helper apprentices and special ap- 


responding increase in demand for skilled workmen, 16 and 22, must be physically fit, have a common school edu- 
the class of workmen which only a well-defined apprentice- cation and be capable of working ordinary problems involving 
ship can supply. There are not enough skilled mechanics to common and decimal fractions. Each is-regularly indentured 
supply the demand today, nor have there been for the past 20 to serve four years, the necessary papers being formally 


years. This is why some of the railroads have found it neces- signed by his parents or guardian, who obligate themselves 
sary to devise a modern, progressive plan for educating and to assist the employer in training the boy, by their parental 
training apprentices in their shops. encouragement and care. He is ex- 
The older method of employing a amined by the apprentice instructors 
boy and turning him over to a busy as to his mental qualifications and 
foreman, whose primary duties alertness, and his employment com- 
were immediate output, affording pleted by local master mechanic or 
him little time to care for a green, superintendent of shops, with the 
bashful boy, was very unsatis- approval of mechanical superintend- 
factory and failed to accomplish ent and supervisor of apprentices. 

needed results. Being left to their The apprentice is passing through 
own resources with no one definite- a critical stage of life, from boy- 
ly responsible for their training, hood to young manhood, is easily 
oly a few of the more ambitious influenced, habits quickly formed, 
and resourceful boys survived and and it is well that a strong but kind- 
ecame good men; the majority fell ly hand guide his steps and direct 
by the wayside. It is evident since his youthful energy and ambition in 
we specialize with various elements correct paths. Here is where the 
of a shop—a separate tool room shop instructor proves his value. No 
for making and caring for tools, time is lost by the boy in getting 
and central power house to provide started. He is immediately put on 
power and lights, an accounting productive work under the training 
and timekeeping department to de- and guidance of the apprentice shop 
termine costs—that we should have instructor. If a machinist appren- 


a specialized plan for taking care 
F of our young help that will provide 


a trained head and hand for our 
skilled work. 

Today a boy over 16 and under 
22 comes to& us to learn a trade. 


We examine him as to his mental 





tice, he is immediately taken to a 
machine and the machine explained 
to him. He is shown how to fasten 
his work on the machine and what 
speed and feed to use, patiently and 
thoroughly instructed as to each 
machine, its parts, its functions, its 
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alertness, education, character, etc., and endeavor to learn care and how it should be operated. He is made familiar 
whether he has natural fitness or liking for the trade he with the purpose for which the piece of work is being made 
wishes to learn. We also have a surgeon examine him to be and the use to which it is to be put. Similar instructions 


sure he is free from physical ailment or organic trouble are given him as to floor and bench work and all other work 
which would make him unable to perform the work of a_ of his trade. A regular schedule of shop work is provided 
mechanic. Company, state, and federal rules of inspection, showing the number of months or weeks he is to be assigned 
safety appliance laws, rules of interchange, etc., make it to each class of machines or each class of floor or bench 
necessary that a worker be able to read a blue print intelli- work. Likewise, with apprentices of other trades, each is 
gently and to interpret these rules with reasonable under- given instruction and experience on each class of work of 
Standing. Many of the states have compulsory school his trade. 

ittendance laws and in these days a boy of 16 years should The apprentice is never considered as a convenience nor 
have a well-crounded training in mathematics. assigned to common labor or regularly used as a helper. We 


Shop Training and School Training 


make him feel that his chosen trade is the best possible selec- 
tion he could make. We hold the instructor responsible for 


An apprentice training system should be composed of two the boy’s thorough training just as we hold the foreman 
‘upplementary branches, shop training and school training. responsible for the output of the shop. 

The toad with which I am connected has for 16 years con- For every 25 apprentices there should be a regularly 
ducted such a training course for apprentices and while for assigned shop instructor whose sole duties should be the 
“ lrst two or three years it was considered as an experi- training of the apprentice. The shop foreman has little time 
ft, it h 


ation, 


We ha \ 





s become a fixed part of our mechanical organi- to devote to a young apprentice boy and is prone to leave 


him on one job or machine. A good shop instructor is a 


three general classes of apprentices, known good investment in any shop. Due to his instruction, better 
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work is done by the apprentice, there is very little defective 
work and an absence of tool breakage. There is a great 
advantage in being able to keep important machines going 
when the regular operator is absent, by placing an apprentice 
on the machine, who with the help of the instructor can suc- 
cessfully operate it. A good shop instructor will study each 
boy, weeding out the unfit, advancing the bright aggressive 
boy, and coaching the backward boy. 


School Instruction 


In connection with his shop training the apprentice should 
receive some theoretical instruction, so we have provided 
regular apprentice schools which the apprentices are required 
to attend four hours a week in two classes of two hours each, 
a total of 208 hours a year. Here the apprentices are taught 
mechanical and freehand drawing, shop mathematics, com- 
pany and federal rules governing the care and maintenance 
of equipment, the company standards as to materials and 
practices, is given an opportunity for reading and studying 
desirable text books on mechanical subjects, and for a de- 
tailed study of injectors, lubricators, air brakes, steam heat, 
stokers, and other special appliances. Regular apprentices 
are paid their regular rate for time attending school. The 
company provides drawing boards, instruments, stationery, 
lesson sheets, models, charts, books, etc., free of charge, each 
apprentice being provided with a complete outfit for his use 
while attending this school. 

Our apprentice school instructors are in general technically 
educated men who have also served apprenticeships in our 
shops. In addition to their duties as instructors they super- 
vise the making of all shop sketches and drawings and look 
after special and technical work for the master mechanics. 
Each instructor is supplied with literature on new appliances, 
with which he must familiarize himself in advance of their 
application. We print our own lesson sheets in drawing and 
mathematics, which are bound in loose leaf form and kept 
constantly up to date. Upon completing this school course, 
the apprentice is not only able to read blue prints and work- 
ing drawings readily and understandingly but can also make 
sketches and finished drawings. In fact, in addition to 
being a skilled mechanic he is also qualified for work as a 
mechanical draftsman. 

The fate of an apprentice should not be left to any one 
man so we established what is known as the apprentice 
board, a body of men composed of the general foreman as 
chairman, the department or gang foremen under whom the 
apprentices work, and the apprentice school and shop in- 
structors. These men meet once a month at stated times to 
pass on the progress of apprentices and discuss matters per- 
taining to their training. They go into each case carefully 
and thoroughly, strengthening the weak and encouraging the 
strong. In spite of all the care that is taken, there are times 
when we find a boy who is not making the progress he 
should. In such cases we endeavor to learn the reason; the 
boy is talked to and urged to greater effort. If it is found 
that he continues below the standard and does not take the 
right interest, he is tried on another trade and if he then 
does not develop he is dropped from the service. These ap- 
prentice boards serve a dual purpose, that of learning of the 
progress and ability of each apprentice and of making each 
member of the board study his men more closely and keep 
intimately familiar with the qualifications and progress of 
each individual under him. 

Thorough experience is given all apprentices. Apprentices 
of the larger back shops are required to serve six months in 
roundhouse or at smaller outlying points and apprentices 
at smaller points are sent to larger shops where a more ex- 
tended opportunity is afforded. Every effort is made to see 
that each apprentice is given full variety of experience in all 
the work of his trade so that upon graduation he may be a 
skilled, all-around mechanic who can execute and lay out 
any piece of work from any drawing furnished him. 
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had two years’ experience as helpers of the craft. They 
serve three years and are given the same shop instruction 
and variety of work given regular apprentices. They are not 
compelled to attend the apprentice school but are permitted 
to do so if they so desire. This apprenticeship provides Op 
portunity for advancement of- some of the most deserving 
helpers in our shops. 


Special Apprentices 


_ Special apprentices are graduates in mechanical engineer. 
ing from colleges and universities. They are employed upon 
a personal interview by supervisor of apprentices and must 
pass the same medical examination as the regular apprentices, 
As they have a thorough technical education and generally 
have had some shop experience, this course is made shorter 
than that of the regular apprentice. They are formally jn- 
dentured for three years. Their course in the shop is short 
and intensive: First year, general machine work; second 
year, floor and erecting work; third year, work of a varied 
nature, consisting of four months in the roundhouse, two 
months in the boiler shop, two months on freight car work, 
two months inspection and two months with the road foreman 
of engines. They are required to pursue a course of reading 
laid out by the management and to write a monthly letter bear- 
ing on the work they have been doing. The purpose of this 
special apprentice course is to supply the practical experience, 
without which the college man’s technical education is of little 
value in railroad work. We now have some excellent ma- 
terial as special apprentices and are in the market for more 
of them. 

A standard set of shop tools of the trade must be owned 
by each apprentice of that trade. The company provides an 
easy method of payment at wholesale prices and furnishes a 
tool box for their safekeeping. This insures uniformity and 
places each boy on the same footing. 

Apprentices are encouraged to take part in athletics, clean 
sport and wholesome amusement aiding in the boy’s develop- 
ment. Baseball, football, basketball, etc., are played in their 
regular season. The apprentices also have their musical 
societies, their social and debating clubs. We aim to make 
our boys not only first class skilled mechanics, but also good 
citizens, of moral character and right living. 

Upon graduation or completion of apprenticeship, the ap 
prentice is given a handsome diploma certifying that he has 
served an apprenticeship in the shops of this company, has 
completed the prescribed course in the apprentice school and 
has become a competent and skilled mechanic. This diploma 
is signed by the master mechanic or superintendent shops, the 
mechanical superintendent, the supervisor of apprentices al 
the chief mechanical officer of the system. Often the letter- 
ing on his diploma is made by the boy himself. 


The Results 


From 16 years’ experience in this course of training, We 
have satisfied ourselves that this is the only method to pursue 
to keep our railroad supplied with first class mechanics. We 
have no industrial territory to draw on for men. Immediately 
upon inaugurating our present apprentice system we began 
enjoy its benefits. It furnished skilled mechanics for 
shops. Just prior to the war our largest shop had not em 
ployed a mechanic from the outside for two years. We wer 
making mechanics as fast as we needed them. It gave 
us a flexible body of young men whom we could transfer {0 
any point where men were needed due to any unusual ms 
of business. It furnished staff officers and inspectors 3? 
best of all, gave us an almost unlimited source to draw 0 
for supervisory officers. Today with all the discourag™® 
conditions of the past few years, we have over 200 = 
graduate apprentices filling supervisory positions ed 
shops, from gang foremen to master mechanics, and a Jag 
number in important staff positions. 


Helper apprentices are selected from young men who have 
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Jury, 1923 


In establishing and properly conducting an apprentice 
system, there are several essentials for its successful opera- 
tion: 


(1) Some individual who shall have general supervision in 
the selection of apprentices and their shop and school train- 

(2) Ample shop instructors whose sole duties are to train and 
direct the boys while in the shop. 

(3) An efficient school room instruction where the theory of the 

ide will be taught the apprentices by capable and intelligent 


tructors. 

(4) The backing and support of the management. 

The head should prepare necessary rules to insure a stand- 
ard method of employing, standard lesson sheets for school- 
rom work, a regular fixed schedule for shop work 
to avoid partiality and to insure an equal oppor- 
tunity to each. He should see that competent instruc- 
tors are employed and should keep a faithful record of all 
apprentices while serving their time and an equally complete 
record of those who have completed the course and have been 


assigned to regular work and a list of all graduates available 
for promotion. You must not expect an apprentice training 
system to go on and give results without some one whom you 
can depend on to carry out its purpose. 

Railroads should make and promote their own men and 
not depend on other roads to furnish them. The thorough 
training of apprentices should have the backing and support 
of the chief mechanical officer, for it insures him of having 
not only skilled mechanics for the shops but of having men 
trained and qualified to fill any position of a supervisory 
nature that may become vacant in his department. As a 
matter of fact, every officer owes it to his company and to his 
superior officer to have men trained and qualified to fill any 
position that may arise. He should have some one under 
him thoroughly qualified, who is familiar with the property, 


trained and ready to take his position whenever the neces- 
sity arises. 
Discussion 
G. M. Basford: He who makes something in steel, stone, iron, 


wood or wire, creates an inanimate thing which may or may not 
be used as it should be used for the benefit of mankind. He who 
has an « PP ee to help develop a mind, a man, or a power with 
possibilities far beyond those of the source they come from does 
more. You do not know what man you may be making. A word, 
a suggestion, a dynamic thought given to some young man, matures 
in an instant. Somebody did this to you some years ago, some- 
body did this to Mr. Purcell. Who was it? 

Probably most men have forgotten who put the dynamite under 
them to wake them out of the ordinary and to compel them to 
tealize what they owe to somebody else. I do not believe there 
is one man present who does not possess the ability to place the 
dynamite under his boys, but a good foundation is needed for this 
lorce and it is necessary to qualify to produce it. 


There is nothing I take more pride in than the success of the 
plan of the Atchison, Topeka and Santa Fe, and its execution, 
lor helping young men to find themsélves and to prepare them for 
the most useful, honorable work in the world. John Purcell is 
the cente 


er of this scheme and if any one fails to get the spirit that 
inspired | him to do this great work, he will fail to respond to one 
of the greatest inspirations ever made available to American rail- 


toad men 
Why the Santa Fe Plan Succeeded 

Why is the Santa Fe scheme a success? The chief executive 
backed it from the start. When this plan in embryo was presented 
; E. P. ipley, of honored memory, Mr. Ripley said, “We will 
“0 it. was done. 

Knowing that the cost might sometime be mentioned, Mr. Ripley 
Was asked how he felt about the cost. He said, and he continued 
‘0 say, “I shall never want any statement as to the cost of training 
‘DPrentices, feeling that the true value of thoroughly trained and 
skilled men can never be measured in dollars and cents.” Without 
the suppor given by Mr. Ripley and by W. B. Storey, which has 
‘ver wavered, this accomplishment could not be recorded. But, 
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bear in mind that the results have only just begun to appear. This 
great work pyramids; the best is yet to come. Who knows what 
any one of these young men may do and what any one of them may 
become? 

Go to the real root of the matter. Get the appeal to the chief 
executive of the road. Show him that a successful plan is avail- 
able and get him to act forcibly, quickly and for permanence. Show 
him that we are soon to hand our duties, our responsibilities and 
our oportunities over to others and that it is up to us to do this 
right. 


The Spirit Back of It 


Then you need a John Purcell with the inspiration that came 
to him when a workman in the shop. Then he was in position to 
see the need of the training of men. When first put in charge 
of men at Fort Madison 23 years ago, he began the training of men. 
He trained them in the shop. He taught the school himself and 
provided books and drawing instruments at his own expense. This 
spirit is needed. Then you need what Frank Thomas and his 
devoted men have done to make a plan, to carry it out and to 
educate thousands of young men who became their loyal, intimate 
friends. 

Mr. Purcell plainly states a need and shows how he has met 
it for 16 years. But this is not all. Mr. Purcell utters a warning 
which every executive must heed or fail in the most vital thing 
of official life. What are we doing to compare with graduating 
1925 apprentices in 16 years? What are we doing that compares 
with the production of 239 apprentice graduates holding official 
positions in one organization? Who else but the Santa Fe won 
the Ryerson scholarship four times running? This meant that 
these boys qualified to take college examinations. Who but John 
Purcell was in position to supply 300 skilled workmen overnight, 
to support our boys and carry on in the World War? 

The author has told us about his recruiting and training plan, 
but he does not tell us, nor does he.need to tell us, how he imbues 
his organization with such abounding loyalty to him, to the 
organization and to everything that “Santa Fe” stands for. This, 
gentlemen, is fundamental. Loyalty to his men and their loyalty 
to him is the biggest thing of all. No wonder he succeeds. 

The future of American railroads depends upon the training 
of loyal men and their promotion more than it depends upon any 
one thing. Sixteen years from today somebody else will have your 
job. What are you doing to prepare him? 


College Men as Apprentices 


Professor L. E. Endsley (University of Pittsburgh): The work 
of educating young men, which I have been in most of my life, 
is a most enviable job. There is nothing more pleasant in the 
world than to open the eyes of a boy and give him inspiration. 
We as educators—and all of us in the railway game should be 
educators in our line—should make the boy love his work. That 
is all you need for him to be a successful railroader, or a success- 
ful man in any walk of life. 

During the last few years, boys leaving college have not been 
attracted by railroad work. Very few boys are entering the rail- 
road departments of our colleges today. I wonder if the railroads 
realize the benefit that may come from a technically trained boy 
entering railroad work. Mr. Purcell said in his paper, “We have 
some very good special apprentices,” meaning college graduates, 
“and we hope to get more.” I wonder if the railroads of the 
United States appreciate what has been done for them by the 
special apprentices, 


Apprentice Training on the New York Central 


C. W. Cross (N. Y. C.): On the New York Central Lines, 
apprenticeship methods are similar to those on the Santa Fe, both 
plans following closely the suggestions made by George Basford 
in a paper before the American Railway Master Mechanics’ Asso- 
ciation in 1905. The system was inaugurated on the New York 
Central Lines in 1906 and has continued with increasingly bene- 
ficial results. Many graduate apprentices are still in the service 
as workmen or supervisory officers. Officers have declared that 
preference may well be given to graduate apprentices when select- 
ing men for positions as foremen. Unlike the Santa Fe, the New 
York Central Lines are located in a densely populated industrial 
district; therefore certain variations in the plan are necessary. 

We also have three grades of apprentices. Regular apprentices 
are boys 16 to 21 years of age, having a high school education or 
equivalent, and in good health. Schools are maintained at the 
shops six mornings a week. Attendance is compulsory and under 
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pay, but the minimum requirements are not severe. Many boys 
who have not had much early education still have good intentions 
and respond to a genuine opportunity to improve their condition 
by attending the schools. The shop instructor supervises the 
movements of the apprentices in the shops, gives them instruction 
in the proper methods to follow and arranges for them to be 
moved in accordance with the schedule established for each trade. 
The shop instructors do not assign work, but instruct apprentices 
in the work which the department foreman has assigned to them. 

The helper apprentices are young men 21 to 30 years of age, 
in good health, who have had two or more years continuous ex- 
perience as helper in the shop from which application is made. 
They serve a three-year apprenticeship course. Attendance at the 
school is optional but many of them do attend. 

The special apprentices are young men 18 to 26 years of age, 
who are college graduates in mechanical engineering, in good 
health. They are placed on the regular work in the shops and 
assigned to special work on tests, and selected duties as required. 
These men do not attend the shop schools. 

We do not promise anything for the future, but from the fact 
that many men now occupying good positions in the service are 
graduate apprentices, it may be said that the railroad service offers 
as good opportunities for the future as any other line of work. 

In making selection of apprentices, the sons of employees are 
preferred, although others are also taken. This plan results in 
noticeable good will and helps materially to increase the bond of 
mutual interest between the company and the employees. 


Leaders From the Rank-and-File 


It is from the rank-and-file that we always have, and always 
will, develop leaders. The best policy is to encourage ambition in 
the large group of men on whom we must rely for superior per- 
formance of duty. The spirit of the service should be that every- 
one is to make his place in the organization in competition with 
everybody else. This method will develop loyalty and co-operation 
which will be mutually beneficial and profitable to the company 
and the employees. 

This plan of apprenticeship is not philanthropic, but is a profit- 
able business investment. 


Making Railroads Attractive to College Men 


J. J. Tatum (B. & O.): Professor Endsley has referred to the 
attitude of college men towards the railroads. He failed to say, 
however, that some of the people of our country have failed to 
encourage the progress of the railroads. In fact, they have done 
almost everything to tear down the greatest institution that this 
country has ever had placed in it. 

This country has only progressed to the extent that the railroads 
of this country have progressed. What we want to stop and 
what every boy who is in college wants to help to stop, what 
every college professor wants to help to stop, is adverse legislation 
against railroads. Leave the railroads alone for a while. Let them 
work out their own problems and there will be more boys in 
colleges that will aspire to the railroad business. Your son per- 
haps may be going to college and may have asked you whether 
there was an opportunity for him on the railroads. Haven’t you 
stopped seriously to think whether you would advise him to go 
into railroad service because of this adverse legislation? I ask the 
help of every railroad man, every college man, every professor and 
every boy today that is going through college to help stamp out 
this propaganda against the railroads. Leave them alone and they 
will become institutions that the college boy will aspire to become 
a part of. 

F. W. Brazier (N. Y. C.): There is one element that holds 
us back from putting in apprentices in our shops. I have been in 
the service for 47 years. I have been approached time and time 
again by men to take their boys in and teach them the trade. 
I am an old-fashioned fellow. That is the way to get men. If 
you want to get loyal men, train up the men right in the work of 
the railroads. Make and promote your own men. One of my 
pleasant relationships with my men is that I have always had a 
man behind me, near me, a little more competent than I was 
to take my place. 

F. M. Graff (Erie): Mr. Purcell’s paper gives all that we need 
fundamentally to establish and maintain apprentice instruction. The 
detailed course on the Santa Fe, with which we are very familiar 
on the Erie, leaves but very little to be desired. We have drawn 
extensively from the experience and taken advantage of the 
money that the Santa Fe has spent in the instruction of its ap- 
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prentices since 1908. There is one thing that those railroads which 
have not instituted a regular detailed course of apprentice jn. 
struction do not understand, and will not understand until they 
get into it, and that is that the course must be systematic and 
it must be maintained. 

We should include in our apprentice instruction an elementary 
course of economics. Then, when our young men graduate into 
the ranks of mechanics they will have that basic knowledge of 
the common fundamental facts of life and business that are neces. 
sary if we are to progress and go along in peace and prosperity, 

Chairman Coleman: It seems to me you are developing some. 
thing now which Mr. Purcell should have included in his paper— 
that there could be developed through this Mechanical Division men 
qualified to represent you in Congress. (Laughter). 


More About College Men 


Professor Rubenkoenig (Purdue University): I am very 
proud to say that I am a Santa Fe graduate—about 18 years ago, 
The special apprenticeship system was not thoroughly developed 
at that time, but I have had occasion since then to be in more or 
less contact with it. 

Following up what the speaker mentioned a while ago about 
the colleges teaching our students to look after adverse legislation, 
that has been my purpose throughout all the years that I have 
had the students at Purdue University. I am only in contact with 
them, however, for one year, as seniors, but we are sending out 
this year seven young men who I think have the right attitude 
towards the railroads. One of these men in particular, I have 
in mind, has finished the regular apprenticeship course and was 
a roundhouse foreman before he came to the university; I have 
no doubt about his future position in the railroad world. 

We were criticized more or less in an editorial—I have forgotten 
the exact words—about the hieroglyphics of railroading, but | 
wish to say that if that editorial writer could see the contents of 
our course he would agree that we do teach some of the A B C's 
of railway mechanical engineering. 


Weed Out Unsuitable Boys 


W. J. Bohan (Northern Pacific): Many engineering colleges 
today recognize the necessity of weeding out men that are not 
fit and that do not have the proper qualifications. It also is recog- 
nized in other colleges besides engineering colleges. I think the 
same thing should be done with apprentices. You may get an 
apprentice on the railroad and you keep him submerged for four 
years, and he never will make a mechanic or even an executive 
on a railroad (laughter). 

Now, that may sound like a joke but it is a fact. About the 
first thing they ought to do with an apprentice is to uncover him 
and see if he is any good for railroad work. If he is not any 
good, then in the interest of the railroads, and in the interest of 
the man that is trying to be an apprentice, take him out of the 
service; tell him he is unfit for it, and advise him to go back to 
the farm or some other place to which he is suited. 

H. C. Oviatt (New Haven): JI move that a vote of thanks be 
extended to Mr. Purcell for this most wonderful paper. (The 
motion was carried.) 
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How Employees Can Help With Public Relations 


‘They Have Everything at Stake—An Apt Illustration from 
the Free Silver Campaign 


By C. H. Markham 
President, Illinois Central 


oU HAVE HAD others here very much better qualified to 
Y talk to you about the important matters with which 
this meeting is concerned. I was very much impressed, 
for example, with the statements made to you by Mr. Aishton 
yesterday showing what the railroads have accomplished in 
ihe very distressing and difficult times following the coal and 
shopmens’ strikes last year. 
It was also illuminating to note his statement of the 


progress that is now being made in 
setting ready for the difficult task of 
handling the peak load of traffic 
which we are going to be called 


upon to carry next fall. No one ap- 
preciates more than I do the im- 
portance of the work of the me- 
chanical men of the railroads of this 
country. 


Provision of Proper Tools 


No one appreciates more than I 
do the importance of providing the 
men in the mechanical departments 
of the railroads of the country with 
the proper tools to work with, and 


when I use the word “tools” I by 
no means confine myself to the con- 


sideration of the question of the 
adequacy of the shop tools. I mean 
more than that—the consideration 
of all of the elements that enter into 
the successful operation of our 
American railroads. It is not only 


the tools themselves—the shop build- 
ings, the quantity and the quality of 
the power furnished, but last, and Cc. H. 
hot least, a proper and good rela- 
tionship with all of the people of 
his country. This last is necessary in order that the rail- 


toads may receive at the hands of those who have to do with 
creating the conditions under which we operate that which 
will enable those of us who have to do with financial matters 
—always involved in that important question of furnishing 
the necessary tools to work with—to obtain a sufficient re- 


lum from the operation of these properties to secure from 
lime to time the new money necessary to provide you with 
the tools which you must have for the operation, if ‘the 
operation of the railroads of this country is to be successful. 
Ido not believe there has ever been a time, certainly not 
within my knowledge in the history of American railroad- 
ig, when there was as good an understanding on the part of 
the public of the needs of our railroads as exists today. 


How the Employees Can Help 


T wan o discuss with you for a few moments, if I may, 
the importance of our all doing everything that can be done 
‘0 improve upon and promote as best we may a continuation 
of that good understanding. Out of my personal experience 
[know what can be accomplished in the matter of car and 
locomotive movement—miles per day, or loading, or whatever 
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it may be—if the active interest of as nearly 100 per cent as 
it is possible to obtain of all of the employees who have to 
do with the handling of cars and locomotives can be obtained; 
when every man gives to every movement of a car or loco- 
motive, or to every item of the handling, his individual at- 
tention to the end that every individual car and every in- 
dividual locomotive is treated as a unit by itself. I know 
what can be obtained on a railroad when the management 
has been successful in obtaining any- 
thing like 100 per cent of success 
in the effort to develop that sort of 
attention. 

Now if that is true when it comes 
to the matter of dealing with the 
inanimate cars and locomotives, how 
much more is it true when it comes 
to the question of each individual 
striving as best he may in his contact 
with other individuals to promote a 
better understanding of the railroad 
question. I do not recall the figures 
as to the number of railroad officers 
in the employ of the railroads of 
this country, but I do recall that 
the last statement of the number of 
employees showed figures approx- 
imating 1,800,000. 

Suppose that we could by precept 
and example—each officer doing 
what he could to make some contri- 
bution towards the development of 
a better understanding of. our rail- 

: road problem—get as many of the 
Underwood & Underwood rank-and-file of the employees in- 
Markham terested in doing what they could 

to make some sort of a desirable 

contribution toward that effort— 
think of what it would mean! Many of you here are old 
enough to remember the Bryan free silver campaign of 1894. 
You will recall that it was said that if the election had been 
held two months before the date on which it was held, the 
chances were more than even that Mr. Bryan would have 
been elected. But now what happened? Through the dis- 
semination of information as to what the effect of the elec- 
tion of a president of the United States on a free silver plat- 
form would have on the individual fortunes of the voters of 
this country, when election time came an entirely different 
result was recorded. 

I remember that at that time all of my previous experience 
had been in silver countries—railroading in New Mexico, in 
Arizona, in Nevada, and later on in California. I memember 
that one day it dawned on me, at the time when I was advo- 
cating this fetish of free coinage of silver in the ratio of 
16 to 1, that if that thing ever came to pass, when I went 
to the pay car and got my money the day after Mr. Bryan 
was elected the dollar I got would only be worth 50 cents. 
When that fact did dawn on me I turned out the next day, 
you can bet your life, and began to work from that day on 
for the election of Mr. McKinley. 
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That sort of thing occurred all over the country. There is 
no reason why it should not occur in this country on this 
transportation question and no one can make a better and 
more worth-while contribution to that end than can the 
railroad officers of this country. 


Better, Not Cheaper, Transportation 


One of the things that we of the Illinois Central—in our 
efforts to promote this better understanding as between the 
railroads and the public—are preaching is that what we want 
is better transportation and not cheap transportation; that 
the cheap transportation which does not leave the railroads 
of the country in a position at all times to take reasonable 
care of the peak load of traffic offered is in the end the 
dearest kind of transportation, and that no reduction in rates 
that would wreck the railroads would be worth-while. On 
the contrary, it would be one of the worst calamities that 
could befall the people of this country. 

Again, if our rates were reduced, what would happen? 
When I say “reduced,” I mean reduced beyond the point 
where we could pay operating expenses, render the service 
that the public wants to have us render, and at the same 
time get enough out of the operation to make some part of 
the improvements out of earnings; last, but not least, that 
we might from time to time be able to secure the new sum 
of money necessary to carry out programs of continued im- 
provement. Any reduction in rates beyond the point where 
we can accomplish those things would mean ruin to the rail- 
roads of this country and in the end bring about conditions 
that would be nothing less than a catastrophe to all the people 
of the country. 

What we ought to preach to people on this railroad ques- 
tion is the policy of not dealing with it as they see it today, 
but always remembering that there must be a stability about 
railroad rates and railroad practices that does not and can- 
not obtain in the handling of the affairs of any other industry. 
When hard times come industrial plants shut down, only 
leaving a modicum of the expense in the way of overhead. 
But a railroad can’t stop. You can’t leave your cars of 
‘freight standing on the side track; freight on the platforms; 
passengers waiting for trains to come. We have got to con- 
tinue operating in good weather and bad. 

It is not possible to adopt with regard to railroad rates the 
same policies that obtain with regard to the prices of com- 
modities generally. For example, when hard times come, 
when the railroads can least stand a reduction in rates, 
that is the time that the great demand for reductions comes. 
Just now we hear scarcely anything about reduced rates ex- 
cept from certain professional men in public life—I almost 
started to call them politicians, but I am trying to get away 
from that habit—whose stock in trade is the creation of 
antagonism between the people that have and the people that 
have not. 

You don’t hear today, for example, from any section of the 
country, a demand for wholesale reduction in rates. When 
you talk to shippers today their concern is as to whether or 
not we are going to be able to take care of their traffic when 
the peak load offers this fall. 

And so I say there is that difference between our situation 
and that of the other industries. The shipper wants a reduc- 
tion in rates at a time when we can least afford it. We cannot 
afford to make reductions when the times are good because 
if we do, when business falls off later on the rates will not 
be sufficient to come anyway near meeting our requirements. 


An Appeal to Every Employee 


I want to close by an appeal to you—each and every in- 
dividual officer and employee of the railroads of this country 
—constantly and persistently to do what you can to bring 
about a better understanding of this railroad question. 
Remember that our representatives in Washington are 
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there for the purpose, at least from their point of view, of 
serving their constituents. Unless there is some great moral 
question involved where the mob spirit perhaps might rk 
and where the majority would not be reflective of the rey] 
views of the right thinking people of any section of the 
country, your representative in Congress is nearly always 
guided by what he conceives to be the consensus of home 
opinion. 

Now, if, through contact, personal or otherwise: through 
the proper use of the advertising columns of the newspapers; 
through addresses made at various gatherings throughout the 
country, we can promote a better understanding of this 
railroad question at home, is it not reasonable to suppose 
that in time that message will reach Washington ? 

Perhaps I can illustrate the point better by telling you a 
story which I have used on these occasions with some fre. 
quence, a story of the old populist days, when it was told 
that a senator from a western state was talking to a friend 
in Washington about a letter he had received from his son 
concerning the growth of populism in his state. He remarked 
he was going back home and look into the matter. 

His friend said to him: “Well, I suppose if you find the 
conditions as bad as your son reports you are going back 
there and fight these fellows?” 

He said: “Hell no, if they are as strong as my son’s let- 
ter represents them to be I am going back there and join 
them.” (Laughter) 

In a way that stury does illustrate the situation. We all 
go along, broadly speaking, with a consensus of opinion of 
those in whom we have confidence, and our peovle in Wash- 
ington are no different, and so I leave with you the message 
that if every railroad man in the country will do his part to- 
ward promoting this hetter understanding—an1 the Lord 
knows there is enough literature issued on the subject already 
within the past year to enable us all to post ourselves on any 
of the questions pertaining to the existing railroad problem— 
I haven’t any doubt but that in the end we can look for fair 
treatment at the hands of those who have to do with the 
future of the railroads and that all this threat of government 
ownership and the evils that go with it will have disap- 
peared. 

Mr. Bentley: Before Mr. Markham leaves the hall, | 
wish to propose a very hearty vote of thanks for the illuminat- 
ing address that he has given us and I hope that the members 
will arise so that he may know that we appreciate what 
he has done. (A rising vote of thanks was tendered Mr. 
Markham). 
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do T motive Used on New York Central Lines, Built by Lima Locomotive Works. 


Report on Locomotive Construction 


Formulas for Tractive Power, Stokers, Feedwater Heaters, 
Lubricators and Details of Construction Considered 


year the committee has given consideration to the 
s subjects: Tractive powers for mallet locomotives, 
tive rods for heavy power, use of extended piston rods 
size of piston on which they shall be applied, hydro- 
rce feed lubrication, means of taking up driving wheel 
nical stokers, feedwater heaters, exhaust steam in- 
rosshead connection of piston rods. 
Th tee will continue its study of standardization of taps 
and dies rail stresses under locomotives and make report 





Power of Mallet Locomotives 


ow in use for a simple locomotive gives only a 
tion of the actual tractive power, because of varia- 
num cut-off, back pressure, internal friction, etc. 
mula for the Mallet locomotive also will give only 
imation of the actual performance. 
There are two general types of Mallet locomotives: Four cylin- 
simple 1 four cylinder compound. 


Tractive 


r symbols apply to all formulas given: 
eter of high pressure or simple cylinder in inches. 
ter of low pressure cylinder in inches. 
ose Sty in inches. 


P = Boiler pressure in pounds. 

) = Diameter of driving wheels in inches. 

i= M P. of high pressure or simple cylinder in pounds. 
t£=M P. of low pressure cylinder in pounds. 

R = R of cylinder volumes. 

K =A constant—&5 for 90 per cent cut-off locomotives and 

.75 for 50 per cent cut-off locomotives. 

Q = PK = Total M. E. P. in cylinders. 

T = Tractive power in pounds. 

Of the values of “K” given above, the first has been generally 
‘dopted for simple locomotives having approximately 90 per cent 
‘it-off, The second value, that for locomotives having approxi- 
ie 530 per cent cut-off, is taken from results obtained with 
ie Fennsy] 


wie nia class I 1s (2-10-0) locomotive. Each piston valve 
“sting of these locomotives is provided with an auxiliary steam 
Port % in. by 114 in. in size and having %4 in. steam lap. While 
= am which passes through the auxiliary ports has an effect 
__€ mean effective pressure, it is believed that the constant .75 
on used for any locomotive having approximately 50 per cent 
Pa four c linder simple is essentially nothing more than two 
“imple locomotives with but one boiler. Therefore, the tractive 


‘ee of this type of locomotive is double that of the simple 
Komotive, or 
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2a Fes 
T= ——— 
D 
ivy PCs 
which becomes— T = —— for 90 per cent cut-off locomo- 
D 
isPC's 
tives, and T = —— for 50 per cent cut-off locomotives. 
D 


The four cylinder compound is usually equipped with a device 
by means of which the locomotive can be operated as a simple 
locomotive at certain times. Under this condition the tractive 
power of the locomotive would be 


(H C+ Ec’) S 





D 


In a properly designed compound locomotive, it is the intent that 
the piston pressures will be equal. Therefore, we may assume that 
the mean effective pressures vary inversely as the squares of the 
cylinder diameters, or 


(1) 


Now the sum of the mean effective pressures of the high and 
low pressure cylinders will be equal to the total mean effective 


pressure, or H+ E=Q (2) 
Substituting value of H from formula (2) in formula (1), we 
have 
Q—E 
——- = R (3) 
E 
Q 
From which E = —— (4) 
R+1 
The tractive power of the low pressure cylinders is 
Ec’S 
T = ——— (5) 
D 
Substituting value of E from formula (4) in formula (5), we 
have 
Qc?S 
T= —— (6) 
(R+1)D 


Since we have assumed equal power for the high and low pres- 
sure cylinder, the tractive power of both pairs of cylinders is 
double that of the low pressure cylinder, or 









































































2Q0c°S 
(R+1)D 
17 PS 
which becomes— T = (8) 
(R+1)D 
for locomotives with approximately 90% maximum cut-off, and 
N 15 P ¢ Ss 
T = —_———_ (9) 
(R+1) D 


for locomotives with approximately 50% maximum cut-off. 

For comparison, the proposed formulz are given in connection 
with other formule in general use, all formule given being for 
four cylinder locomotives, except as noted: 

Approx- 


" imate 
Simple maximum Cyl- 


Tractive or cut off, inder 
power compound percent ratios Authority 
17PCS f 
= Simple 90 oe Proposed by sub-com- 
D mittee. 
15PCS : 
2 T= —————“— Simple 50 aie Proposed by sub-com- 
D mittee. 
15PcS 
3 oT = _ Compound 90 All Proposed by sub-com- 
(R+1) D mittee. 
15PcS 
4 T= Compound 50 All Proposed by  sub-com- 
(R+1) D mittee. 
1.2P CS 2.35- 
§ T= a Compound 90 2.40 Baldwin Loco. Works. 
1.7P cS 
6 T= —————— Compound 90 All Baldwin Loco. Works. 
(R+1) D 
KPeS 
7 T= sues, eae *Compound 90 = American Loco. Co. 
1.6PcS : ¥ 
8 T= ———————-.. Compound 90 All C. R. Henderson Loco. 
(R+1) D Operation. 
2PC?S Two 
= ————___ cylinder 90 re Interstate Commerce 
3D compound Commission Circular 
9 No. 22 
P(HC+K%c%)S 
T= ——————_ Compound 90 


D 
*See Table 1 for value of K. 


Taste No. 1—Constants K 


Ratio of L. P. to H. P. cylinder volu:ne 
Per cent cut-off seats © 








¢ eS ee | 
H.P. cylinder 2.2 2.3 2.4 2.5 2.6 2.7 2.8 
Ee a<graleareiie ss: tie ee 571 oo57 542 528 513 
Eee 5 -550 .526 521 507 
er 573 559 -543 529 515 500 
| Sr 567 552 .537 523 509 494 
atraicinlec hina dmiereiese 575 560 546 531 517 502 489 
a karte kidsiateed 570 555 540 .526 511 497 483 
aaa td 0:6:ciea 60-08 564 550 534 -520 606 491 sea 
eee eee 559 544 529 515 500 486 
id ia srhwialwert!esieaieen 553 541 .524 .510 496 ° 
OE ee 548 534 -520 -505 490 ° 
Mteelarelsic dag bse0s 543 531 -515 500 »486 


Main and Side Rods 


A strap end main rod of tapered fluted section with heavy 
brasses and as narrow flanges as possible, setting up wedge lo- 
cated in front of the crank pin with single nutted bolts riveted over, 
with.one grease cup, composition bronze bearings each end and 
approved adjusting feature at front end is what is wanted in a 
main rod for heavy locomotives or a solid back end of main rod 
with floating bushing. All details should be made as light as 
possible. 

The same ‘conclusion applies to side rods, except that main 
parallel connection may be equipped with floating bushing. They 
should have ample side clearance at knuckle pins with solid oil 
cups and single or castle nut for knuckle pin with cotter, or a lock 
nut. A tapped plug at top and bottom, or some similar design 
or plug, sufficient to prevent bushings from turning. We consider 
both arrangements good practice. Knuckle pins should be amply 
large and hollow to lighten them. 

All offsets should be reduced to the minimum and special shapes 
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eliminated except when there is interference. Collars on the inside 
of all bushings are helpful when it comes to pressing them in and 
checking the offset faces of the rods. 

No welding of any kind to be used in fastening keys 
etc., on main and side rods. 


Extended Piston Rods 


' To obtain information as to what extent extended piston rods 
were being used, a questionnaire was submitted and replies haye 
been received from 93 roads representing an ownership of 52,283 
locomotives. Seventy-six roads, 81.7 per cent of all reporting, are 
not using extended piston rods. The 17 roads, 18.3 per cent of all 
reporting, which are using extended piston rods, own 21,684 loco. 
motives, and of this number 2,692 or 12.4 per cent of the locomo- 
tives operated by them, and 5.1 per cent of the total number of 
locomotives operated by all roads reporting, have extended Piston 
rods. In this connection, 875 of the 2,692 locomotives equipped 
with extended pistons are owned by one road. These figures do 
not include new locomotives on order. The road having the 875 
locomotives equipped has on order an additional 533, which will 
then make a total of 17.7 per cent of locomotives owned by that 
road. 

Twelve roads report they have either removed the extended rod 
or will do so. One road reports removing them from 210 locomo- 
tives, and one from 110. 

The smallest cylinder reported equipped is 19 in—the maxi- 
mum, 44 in. diameter. The largest cylinders operated without ex- 
tended piston rods are: 40 in. on five roads, 41 in. on four roads, 
42 in. on four roads and 48 in. on one road. 

The extended piston rod in general use is the outside crosshead 
supported type with packing gland. Only two of the 17 roads 
have the bronze sleeve and sheath type. 

A majority of the replies (46 roads) indicate their belief that 
the extended piston rod is of no benefit unless it keeps the weight 
of the piston free from the cylinder walls—seven indicate that 
there is a certain value other than freeing cylinder walls of piston 
weight. 

Seventy-five roads using cylinders from 19 in. to 48 in. diameter 
without extension rods report no unusual trouble. Four roads 
report troubles with cylinders from 19 in. to 34 in. diameter. 

The question as to whether there is any practical limit to the 
size of piston which may be used without extension rod is an- 
swered as follows: Thirty-two roads believe there is no limit, 
while 15 say that there is, and would apply them to cylinders over 
certain sizes. 

The committee finds from its investigation that there is a divers- 
ity of opinion as to the advantages from the use of the extended 
piston rod. However, it is the conclusion that the large majority 
of the railroads of this country do not consider there is sufficient 
merit in the extended piston rod to warrant the use. 

Although there are certain roads which have used the extended 
piston rod for a number of years, and the advantages and service 
which they have obtained have influenced these roads to specify the 
extended piston rod on new equipment on order—an approximately 
equal number having used the extended piston rod, have or are 
now discontinuing the use of same, and are removing them. 

It is presumed that the wide divergence of experience and opinion 
is due to the marked differences in operating conditions, including 
such features as superheating versus saturated steam, quality of 
boiler water, lubrication and materials used for cylinder walls and 
pistons. 

The character of boiler water which has a direct bearing o 
lubrication is of more importance on saturated than on superheated 
locomotives, as the carrying over of water and solids into the 
cylinder, which is more likely to occur on saturated engines, has 
an important bearing on wear, and, therefore, the consideration 0 
extended piston rods. ; 

Again, some roads operate superheated locomotives either with 
drifting valves or require their engineers to crack the throttle ant 
work steam while drifting. This has important bearing on lubri- 
cation and wear, and again reflects on the question of extended rods. 

The materials used for cylinder walls and piston heads and rings 
also exercise a deciding influence on wear. In this_ comer 
quite a few roads are now bushing cylinders with semi-steel bus é 
ings as the regular standard, while other roads do not bush excep 
after excessive wear of the original cylinder barre!. One n 
abandoned extended piston rods a number of years 280, 4” 
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sow operating pistons up to 41 in, in diameter made of cast steel 


and surface 


with phosphor bronze. 


Perhaps the most important feature in connection with extended 
piston rods for large cylinders is that of lubrication. Some roads 
have relied upon the extended piston rod as a relief from certain 
existing evils, while the majority of roads have apparently con- 
trolled to a sufficient extent the same evils which are avoided more 
ot less by the extended rod. 

“It cannot be denied that there are difficulties wholly incident to 


the use 


of extended rods. 


Whether these difficulties are more or 


iss than the difficulties avoided is uncertain, and this committee 
énds itself unable to make a definite recommendation for or against 


extended rods, 


Hydrostatic and Force Feed Lubri- 
cation for Cylinders and Steam Chests 


There has been no rapid development in the extension of the 
force feed system of lubrication to locomotives although the adapta- 
bility of the force feed lubricators to locomotive practice as indi- 


uted by a few scattered installations has been under investigation 


fora number of years. 


In the introduction of the force feed lubri- 


ctor to locomotive service, it was soon discovered that there were 
problems in design such as ruggedness and dependability that had 
got appeared in connection with the use of the same type in 
Opinions differ as to the relative merit of 
force feed and hydrostatic lubrication. 
A questionnaire was sent to the 12 roads reported as having 


stationary practice. 


force feed installations. 


Aside from obtaining a record of the 


number and types of the different force feed systems in service and 
the method of application, little definite information was available. 
lt appears that there are no records as to the relative merits of 
the two systems of lubrication as indicated by cylinder and valve 
packing ring wear or the relative consumption of lubricant. 

It may be of interest to indicate the roads replying to the ques- 
tionnaire showing the type and number of force feed lubricators 
they have in service and the location of the oil delivery: 








Lubricators 
No. of 4 F f 
Road System No. feeds Location of oil delivery 
2 SS eee OIG 49-59 wiry oe 1 2 Outside steam pipe. 
& N. W eo ere ° 2 Outside steam pipe. 
Madison-Kipp ... .. 2 Outside steam pipe. 
Nathan Mfg. Co.’s . ss 
Friedmann .... .«- 6 Outside steam pipe. 
of oar Gene n2seed~e< 1 2 Outside steam pipe. 
oS Sere Madison-Kipp oe 2 Main steam pipe. 
MeCORE 0000060 ss 2 Main steam pipe. 
Grand Trunk.......Had _ Intensifore 
and Wakefield, ’ 2 
Both now re Outside steam pipe and 
moved ...ceeee oe 5 top of cylinder barrel 
| > See. aes 1 2 Top of cylinder barrel. 
ee ae 5 2 Mallet L. P. cylinders. 
Goodfellow, ...... | 4 Steam pipe. 
Madison-Kipp.... 1 2 Steam pipe. 
Pennsylvania ....e0 Nathan Mfg. Co.’s 
Friedmann Type 4 
 ) ere 1 6 Steam pipe. 
Nathan Mfg. Co.’s 
Friedmann Type ; 
See 1 6 Steam pipe. 
je 6 ee 50. 2 Steam pipe. 
. WOME sens e000 50 2 Steam pipe. : 
southern Pacif .-Nathan Mfg. Co. 4 One to each steam pipe 
and top of cylinder 
3 barrel. ; 
Union Pacific .»Madison-Kipp.... 4 One to each steam pipe 
and top of each cyl- 
inder barrel. 
fr, Schlack .....000. 4 Bottom of cylinder. 
Pe S000 ... Madison-Kipp.... 4&6 Bottom of cylinder. 
Nathan Mfg. Co.. 4 Bottom of cylinder. 
re — 
The three systems of force feed lubrication that have received 
~), measure of recognition by the railroads are the Nathan Mfg. 
— Friedm , Madison-Kipp and Schlack (formerly identified 
®& McCord 
_ tis the thought of the committee that, should the subject be 
“ontinued for further consideration, it would be well to outline 
‘ test progr and solicit the railroads having force feed lubri- 
“tors to apply them to locomotives in conjunction with the hydro- 
“auc system, thus providing for force feed lubricators on one 
“te and hydrostatic lubrication on the opposite side, and keep a 


Tecord of ser) 


- conforming to the outline suggested. 
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Taking Up Driving and | 
Truck Wheel Lateral 


From the information we have been able to obtain no patented 
devices have been applied in quantity and little is known of the 
service, application and maintenance costs. A number of different 
adjustable or stationary hub plates have been tested and in some 
cases used to a considerable extent, but on account of some defect, 
their use has not been generally extended. 

The lateral in locomotive driving boxes is taken up on practically 
all engines under construction at this time, either by attaching the 
liner to the wheel hub or to the face of the driving box. Most 
applications to the driving boxes are made by pouring the liner on 
the face of the box and then finishing. The majority of applica- 
tions made are by finishing the liner, fitting it into a recess in the 
wheel hub and pinning it in place with bronze plugs driven in. 
As’a general rule the liners are made of solid bronze, but a few 
cast iron liners are applied, and some bronze liners having white 
metal inserts. 

In the absence of conclusive information as to the reliability of 
the various patented devices for taking up driving and truck wheel 
lateral, and in view of the satisfaction evidently obtained either by 
pouring or pinning bronze liners to the face of the driving box or 
wheel hub, as evidenced by their almost universal use, it would 
seem that until some better device is developed that the liner poured 
or pinned to the driving box face or driving wheel hub is the best 
means of taking up lateral. 


Mechanical Stokers 


The subject of mechanical stokers has been before the Associa- 
tion since the 1905 convention. It is the thought of the committee 
that it migh no be amiss o briefly review the history of the develop- 
ment of the mechanical stoker as applied to the locomotive and 
point to a number of interesting and valuable features in connec- 
tion with the construction and operation, adding thereto the im- 
pressions as to what should be the further handling of the subject. 

(The report includes a very complete resume of locomotive 
stoker development and of previous committee reports together 
with many comments thereon. Reference also is’ made to other 
papers and investigations.—Editor. ) 

The number of stokers of each type that are in service or on 
order as of April 1, 1923, are shown in the accompanying table: 





NuMBER OF STOKERS aS OF APRIL 1, 1923 














Manufacturer In service Onorder Total 
Elvin Mechanical Stoker Company— 
BGG as case acdncddebebaduese ° 5 10 15 
ET Wino hakads 455404846 as0ueu eee 247 102 349 260 
Hanna Stoker Company— 
PL GaGa besase sean beuenaes 109 0 109 
TINE TEE 66000000 ree ienadnees 8 57 65 
WE Pvc éucanwianaesansesseenwer 34 0 34 
? 208 
Locomotive Stoker Company— 
IE ininksohinsaessn0sa00 1,45 0 1,458 
RE Si ic keiiccecenenscns nes 4,142 772 4,914 6.372 
, 
Standard Stoker Company— 
EE ce dnaaise cee seae aahin aa ae 510 0 510 
AEE. 95.65 04245s0060:5000000% 102 0 102 
SE EE. nich tnbadsncsesesaxde 65 0 65 
Type, DuPont Simplex............ 34 59 93 
770 
NT AND as wn. sd Serene ane oka deaabe anne 7,714 





Longer experience with mechanical stokers has led the commit- 
tee to the conclusion that while a stoker designed to handle run- 
of-mine possesses merit, this feature might well be sacrificed for 
further improvements in design and ability to perform the stoking 
operation and the exploitation of machinery for the preparation of 
fuel at coaling stations or wherever it might best be handled. This 
preparation should include not only crushing the coal so that it 
may be satisfactorily handled on the stoker without further prepa- 
ration but also the grading to the extent of removing, as far as 
warranted, the finely divided material which would result in ma- 
terially increasing stack losses. 

The committee has been much impressed with the idea that the 
classification of coals for stoker service cannot be definitely estab- 
lished by the chemical’ properties alone, but the physical character- 
istics also must be taken into consideration. The importance of 
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this increases in proportion to the quantity of finely divided mate- 
rial carried in the fuel. The determination of the physical char- 
acteristics should cover the available range of fuels to enable the 
establishment of the relative value of fuel per ton mile. By such 
a method the purchaser would be able to determine the price at 
which a given grade should be purchased. Such a range of values 
established for a road or the fuel from some particular field would 
not necessarily be applicable to other roads and this rating would 
probably have to be developed by individual roads. 

It is thought that this latter phase of the subject now becomes 
paramount. In view of the enormity of the stack loss which is a 
direct measurement of the physical nature of the fuel so apt to be 
lost sight of, perhaps as a condition necessarily incident to stoker 
operation, it is recommended that the subject be assigned to the 
committee handling the locomotive fuel question and that the sub- 
ject be investigated with the view of securing the best suggestions 
that can be offered: for the saving of fuel by selection and prepara- 
tion. It is well recognized that the preparation may not be so 
readily worked out and for many reasons, including local condi- 
tions, which might carry possibly the question as to the extent that 
the stack losses might be offset by relative cost of fuel and also 
what disposition might profitably be made of material screened 
from the coal. The material screened from the coal has value and 
should be used profitably for by-product plants, manufacturing in- 
dustries or stationary power plants using powdered fuel or hand- 
fired yard service. 


Feedwater Heaters 


The increase in the number of feedwater heaters applied each 
year since 1920 shows considerable interest in this device. Re- 
ports indicated that there were 11 locomotive feedwater heaters in 
service in 1920, about 54 in service, or on order, in 1921, and 197 
in 1922. Replies to the questionnaire and reports from the manu- 
facturers this year indicate that there are 997 heaters in service 
and on order, as shown in the table. Practically one-third of the 
locomotives built and ordered during the past year are to be 
equipped with feedwater heaters. 

Replies indicate that all the heaters are either those of the open 
type manufactured by the Worthington Pump & Machinery Cor- 
poration, or the closed type manufactured by the Superheater Com- 
pany. We understand, however, that there are three other types 
which are either now in service or have been in service experi- 
mentally—one of the Foster-Thompson exhaust gas heater, one of 
the Skinner (also an exhaust gas heater), and three of the Caille 
(a closed type low pressure heater). 








Open type Closed type Total 

It On In On In On 

ervice order service order service order 

eS ee rere 4 0 4 0 8 
(Ste SO ak: aaa ; 0 2 61 4 61 
a OA Ane ; { 0 11 0 11 0 
MBNA eee a 0 1 0 1 0 
S. P. (Pacific)....... agree 100 2 0 60 100 
ES Peer eee 9 2 0 6 9 
SE Oe da arin 1 0 1 9 2 0 
OS A rr re 0 1 0 2 0 
4 2 Te 2 y 2 0 2 2 
are discret baie 046.6 0 1 0 2 0 
RIS fennel he ea as eek 0'6 8 0 0 0 1 0 
N ¥.N. H. & H ) 16 14 16 14 
mn. ©. & St. L 0 1 0 2 0 
PE RE Wl wacceccececs 0 0 0 0 0 
Ne las sign: wie ecm 600s 1 0 0 0 1 0 
ee eee es errr 0 0 1 0 1 0 
SD RE are 104 375 0 0 104 375 
MeN ad Rais nals seinen « 3 5 0 0 3 5 
8 ABS eer eee 0 8 0 8 0 
ot Se AE ee nr 1 6 0 0 1 6 
ek A a Oe 1 0 0 0 1 0 
ks SAL rere 0 2 0 4 0 
oy a ae ee 0 0 1 5 1 5 
Oy EE Ree eerie l 6 19 26 20 62 
bk GR ee y 0 2 0 4 0 
AS GR. Sas ae 0 0 6 26 6 26 
EE eR ak ore. g'0)e 0:6-5,4001 l 0 1 0 2 0 
ee Ge. Oe he Lésvisece ace 0 0 49 0 49 9 
RPE a aikaies oies. ayia arene As 0 5 5 0 5 5 
OO ee 185 542 134 136 319 678 
Meee, MOWED cccccces bse pate < destac hie aa 997 


A questionnaire was again submitted this year and a summary 
of the replies indicates considerable progress in the development. 
The report this year must be considered as a progress report, as 
many of the roads have only a few heaters in service and many 
of these have only been in service a short time. 


[The replies, in a very condensed form, showed the following: Seventeen 
roads are not considering the application of additional heaters, while 
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nine roads are considering the application of 590 additional heat 
them being of the open type. 

Most heaters have been applied to heavy freight and passenger locom 
tives with a few in surburban and switch service. The fuel used on “4 
roads is oil, and on 19 roads, coal. All kinds of water and operating pag 
ditions were reported. ” 

Twenty roads reported no reduction made in size of exhaust nozzle ¢y 
locomotives equipped with heaters with which five roads made slight % 
ductions. s 

A wide variation in preferred location of the heater was reported. 

In regard to the relative amount of boiler scale, eleven roads reported 
no change noted, two a reduction, and nine not sufficient time to observe 
results. 

In methods of cleaning the heater and in the costs, the replies showed 
wide variations. Similar variations appear in the reported costs of main. 
tenance. 

Several roads reported trouble from the heater system freezing up, but 
it would appear that this could be remedied by locating drain connections 
at low points and applying circulating pipes. 

Most roads return condensate from closed type heaters to the tender, 

Several reported trouble with boiler checks. “A number reporting no 
trouble, advise that larger or special checks are required and that the left 
of the valve should be reduced to 3/16 in. or less. Nine roads reported 
trouble with closed type heater tubes leaking, and eleven reported no 
trouble. Sixteen roads reported having had pump troubles and ten roads 
no trouble. But few reported engine failures due to the heater. 

Five roads reported that oil separators were not used with open type 
heaters, and 20 roads reported using them with closed type heaters. i 

Twenty per cent of the roads reporting had found traces of oil in the 
boilers. Only one reported any injurious condition. One road reported 
a tendency to foaming after a long run, 600 miles. Reports showed that 
the period between washing was the same whether heater was or was not 
applied. Reports a:so indicated no change in length of time between flue 
renewals. 

Twelve roads fourd no difference in control of water lever by heater 
pump or by injector, while nine reported that regulation was superior to 
injector. 

Twenty-two roads favored the application of only one injector when a 
heater was used, and two roads favored retention of both injectors. 

Most of those reporting considered using the pump while standing or 
drifting, a practice that might result in injury to the boiler. The use of 
top checks on locomotives having heaters was preferred by a number of roads, 

Some roads have found a reduction in superheat on heater equipped loco 
motives. 

Reports as to economies showed saving of from 8 to 15 per cent for 
locomotives having heaters, as compared with those having injectors only. 

Eight roads stated that the capacity of the heater should be the same 
as that of one injector; seven thought that it should be slightly greater, 


while ten replied that capacity should be from 10 to 100 per cent greater.— 
EpirTor. ] 


ers, most of 


One road reported taking steam from the main steam pipes of 
locomotives for use on heater for the following reasons: First— 
To get superheated steam for use on pump. Second—With the 
high temperature of feed water it was found that unless the pump 
throttle was closed before the main engine was shut off, relieving 
the heater from the back pressure caused by the exhaust steam, tt 
would cause the water in the heater to vaporize, thereby causing 
pump to race, until sufficient cold water had pumped into the heater 
to reduce the temperature below boiling point. While no damage 
was apparent from this racing, it was self-evident that it was not 
desirable, and that unquestionably, in time, damage would result 
to either pump valve or packing. Third—To get the best result 
from the heater, it is desirable that same be started immediately 
when the engine begins to work steam, and also that it be shut off 
as soon as main engine is shut off, as otherwise the temptation to 
pump coid water in the boiler was ever present, which is a most 
undesirable practice. Combining the steam supply for main engine 
and pump was thereupon decided upon, and the scheme has proven 
most satisfactory. ; 

As an example of what can be accomplished by this method ol 
feeding, and with proper training of engineer, engines in passengtt 
service go over the whole division of 125 miles, making their rest 
lar stops, without the engineer having once changed the adjust- 
ments on pump throttle valve, the pump starting automatically ” 
soon as the main throttle was opened, and stopping when same was 
closed. A remarkable fact in connection with these runs, and - 
that hardly seems reasonable, is that the water level only showed 
a variation of % in. from the start until the finish of the run. 


Exhaust Steam Injectors 


A report from the Specialty Company handling the one type . 
exhaust steam injector used in this country indicates that there . 
now in service ten exhaust steam injectors on four —. 
There are, however, as indicated in this report, 42 exhaust “em 
injectors on order distributed among six different railroads, 48 
dicated in the table. - + had 

It is reported that one road has removed the one injector ! 
in service. 
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ost of The information received from these roads is very limited, as 
some of these exhaust steam injectors have only been in service a 
cm short time. Two of the roads indicate that they expect to make 
Six - 
z con: ————— 
iba Railroad In service On order Total 
ht te. ny. C. & St acne ve sabe tenth eae een 1 30 31 
ON CLEC ECL ee eo ee 6 5 il 
Bing. & WATNelA.-cecereeerereevsesesesessececcs 0 1 1 
me My o.0ci0.s 6.0.00.4410:400 0006es0ie sionewee sing 1 0 1 
Ported 9) errr er re 2 0 2 
Serve A, a 2 eerverrir rer 0 1 1 
NY Fs. ein spars biennale BO ioe Sie iettas aoe saaee 0 4 4 
showed Ot: Mari re 0 1 1 
pba extensive tests to compare the exhaust steam injectors with the 
_ standard injector in a short time. Until such time as these test 
* reports are available, the only report the committee can make is a 
ing no progress ref rt. 
he left ee 
eported 
ted n e e 
i J Crosshead Connection of Piston Rods 
n D P ° . . . 
. In order tc make a thorough investigation and determine the 
in the ad connection of piston rod in general use, a ques- 
= ent out. Replies were received from 93 roads, rep- 
wedi ynership of 52,283 locomotives. Seventy-five of the 
en advise that they use the key only as a crosshead 
a the piston rod—18 roads that they are using both 
aye tion, viz., some power equipped with key, and some 
vone of the roads reporting, however, use the nut 
when a 1 crosshead connection to piston rod. 
ae the roads using the key connection state that they 
ag nsid use of a key as a crosshead connection to the piston 
£ roads. | pref , and their reasons for so doing may be summarized 


ed love as follows: More reliable, saving of weight, readily applied, easier 
re secure, less trouble in enginehouse maintenance, 
re accessible, simpler, less parts, easier to remove, 
properly tightened, difficult to fit and keep nut tight, 
ller crosshead and shorter guides, no trouble of key 
ecomir , cheaper to’repair, key will shear in case of water 
n ler reby saving cylinder head. 
f the roads which use both key or nut give as their 
reasons for using the nut, as follows: Easy to detect looseness 
and rarely breaks rod in crosshead, fractures develop in key slot, 
jure rod, rod is stronger with nut, keys shear, easier 
turn | 1ead to equalize wear. 
One 1 mmends the use of nut on light power, with cylin- 
ip t ind the key for heavy power. 


A sum f the tapers reported is as follows: 





Tay 1 rod—crosshead fit: 48 use 34 in. in 12 in., 27 
Ise 10 use % in. in 12 in., 4 use % in. in 12 in, 
us 13 in., 1 uses 1 in. in 12 in. 
an 48 use % in. in 12 in, 17 use % in. in 12 in., 
l use 3 in 8 in. 5 use 34 in. in 12 in., 3 use % in. in 12 
n au in 5 in., 2 use 5/16 in. in 12 in., 1 uses % in. in 8 
nig in 1? in 

Sie : 


ie piston rod fit in the crosshead and the key 
governed by the manufacture of the locomotives. 
A su f the number of threads per inch for nuts shows 
fight t common, although six and ten also are frequently 








thod of teed 
‘a neh hg t t little or no trouble when the piston rod is secured 
adjust: ig | with a taper fit and key. Twenty-three report 
‘cally as yee lag uch of which has been overcome. 
eae Little t1 with the taper and key design breaking in the 
ame wa ie ae : J 
and one a is reported when properly fitted. Some reported 
showed “1 i s but reports varied greatly. 
of asic the committee that it is more important to rely upon 
» persec 1 taper to hold the rod in place than to depend 
upon dr houlder on the rod tightly against the crosshead 
- : key, as in the latter case workmen are prone to 
’ ge u r taper fit. 
type oF a t it is advisable that a ground fit be made for the 
viston » crosshead, that standard reamers and gages be 
ised | that the taper in the crosshead and the taper on 
st steal re tod ar ctly the same, and it is important that the key be 
is, a8 © Sepak nda slight side clearance be allowed between the 
ere “‘Y and sides of the slot; also that the taper of the slot and of 
or it hat is J ar ctly the same in order that the key impinges as 
Intended. 
The Dist 


ds on modern locomotives are subjected to severe 
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. Strains, which emphasizes the importance of careful designing, ac- 


curate machine work and the most careful assembling. 

It is scarcely necessary to emphasize the importance of a large 
sweeping radius behind the collar for the purpose of dissipating 
the bending stresses well out into the body of the rod. 

It is also believed the crosshead fit should, if possible, be made 
slightly larger in diameter than the body of the rod; in other 
words, if the crosshead fit of the rod is so designed and propor- 
tioned as to compel the bending stresses to distribute themselves 
over the body of the rod there is much less likelihood toward fail- 
ure of the entire rod. 

We also believe it is advisable that the keys be made of alloy 
steel, preferably heat treated, in order to develop the maximum 
shear values and prevent deformation. 

The majority of replies strongly indicate that the key is the 
preferred method in making crosshead connection to piston rod— 
all 93 roads report using it exclusively, or on some of their equip- 
ment. Most of these roads report little or no trouble from the 
use of these keys. 

In view of the above, your committee hereby recommends adop- 
tion of the taper rod and key connection to crosshead. 

This report was signed by H. T. Bentley (chairman), C. & 
N. W.; F. H. Hardin, N. Y. C.; A. Kearney, N. & W.; H. C. 
Oviatt, N. Y., N. H. & H.; H. A. Hoke, Penn.; C. B. Young, 
Cc. B. & Q.; C. F. Giles, L. & N. W.; I. Cantley, L. V.; C. E. 
Brooks, C. N.; G. H. Emerson, B. & O.; H. H. Lanning, A. T. 
& S. F.; A. H. Fetters, U. P.; W. Kells, A. C. L.; H. M. Curry, 
N. P., and George McCormick, S. P. 


Discussion on Tractive Force Formula 


Mr. Bentley (chairman): It is recommended that these for- 
mulas be tried out for one year and at the expiration of that time 
recommendations made to the A. R. A. that they either have 
been found justified or that changes should be made therein. It 
is desirable that the I. C, C. be a party to any formula that is 
adopted and therefore I would suggest that the committee be 
continued with the understanding that a check be made of the 
formulas presented and a request be made for a representative 
of the I. C. C. to sit with us and approve what is finally decided 
upon. 

O. C. Cromwell (B. & O.): We should back up this formula 
with further investigation, particularly in regard to the 50 per 
cent cut off locomotive. Roads generally are satisfied with the 
old Mallet locomotive formula. It would be well to approve 
the action of the chairman of the committee. 

W. F. Kiesel, Jr. (Penn. System): As stated in the report, a 
standard formula, even though only an approximation, is desir- 
able. The proposed formulas are theoretically correct in form. 
The coefficients, therefore, are the only factors open for discussion. 

The coefficient for the four-cylinder simple Mallet, with 90 per 
cent cut-off, of 1.7, is well established. The coefficient of 1.5 
for the four-cylinder simple Mallet, having 50 per cent cut-off, 
has been found correct, when additional steam is supplied through 
the valve leakage ports, which remain open until the piston has 
reached 80 per cent of its stroke. Without additional steam 
through these auxiliary ports, or their equivalent, the coefficient 
should be reduced to 1.2. 

It is apparent that the committee formula for the four-cylinder 
simple locomotive, with 90 per cent cut-off, is based on an effi- 
ciency factor of 90 per cent. Taking R as the ratio of stroke to 
cut-off, the calculation becomes 


0x4 0x4 
R 41 





a 1.7 
1.00 
enema sihiecd 

.90 


Correspondingly, for 50 per cent cut-off, we have 
.90 x 4 
————. = 1.2 
1.00 
eve ihe t 
-50 


It is suggested that the committee eliminate the following: 
“While the steam which passes through the auxiliary ports 
has an effect on the mean effective pressure, it is believed that 
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the constant .75 may be used for any locomotive having 

approximately 50 per cent. cut-off.” 
and substitute: 

“The constant .75 is recommended for all locomotives 
with approximately 50 per cent maximum cut-off, and with 
means for supplying auxiliary steam to a cut-off of at least 
75 per cent. For locomotives with approximately 50 per 
cent maximum cut-off, and no means for supplying auxiliary 
steam, the coefficient .60 is recommended.” 

I suggest that because it is possible that a locomotive with ap- 
proximately 50 per cent maximum cut-off and no means for 
supplying auxiliary steam will be built. In that case it will be 
necessary to change the coefficient. 

The absence of a formula for a compound locomotive, when 
starting “simple,” is commended, 

Since the consideration of greatest importance is to have 
standard formulas reasonably close to actual results, as a basis 
of comparison between locomotives, the formulas should be adopt- 
ed as the standard of the Association. 

Mr. Bentley: I move that the formulas with the changes and 
modifications recommended by Mr. Kiesel be tried out and that 
definite recommendations may be made a year hence, taking into 
consideration that the Interstate Commerce Commission should 
be a party to this so that they will approve what is finally 
adopted. 

Motion seconded and carried. 


Discussion on Rods 


H. H. Laning (A. T. & S. F.): One of these problems is lu- 
brication—both the outer and inner areas. So far we have tried 
lubrication entirely from the outside. Another matter is con- 
trolling the lateral wear on the bushings. When we get all of 
these problems worked out floating bushings will be a complete 
success in both main and connecting rods, 

A. H. Fetters (U. P.): The Union Pacific has gone into the 
subject of floating bushings quite extensively in the last three 
or four years. ‘We began naturally on the middle side rod con- 
nection and our experience up to date indicates that the floating 
bushing will give 100 per cent more service than the single 
surface bushing. 

There are two schools on the question of a wearing shell on 
the outside of the bushing. Some prefer an outside steel wearing 
shell as protection against the body of the rod, while others 
feel that they can get along without the extra shell. It is my 
belief that the simpler method is the best, and our experience 
indicates that the wear in the eye of the rod (if the bushing is 
permitted to turn in the rod) is such a minor matter that you 
can afford to put a little extra metal into the eye of the rod and 
turn the bushing in the rod. This has been our practice for the 
last two years. We experimented by putting a solid bushing on 
the back end of the main rod on one side of the locomotive and 
the usual split brass with key and strap connection on the other 
side. After that engine has been in service about seven or eight 
months the split brass has been down three times for repairs, and 
the solid connection has not been down once for anything. The 
total lost motion in the front and back where rotary bushings 
are used is 70 per cent less than for the split brass in the same 
engine. 

For the rotary bushing on the main rod we are contemplating 
now replacing or making all replacement rods on our heavy 
power with solid back end as well as solid front end, getting 
away from all key connections. In doing that we will be able 
to save approximately 50 parts in one main rod—including straps, 
bolts, keys, washers, nuts, etc, 

The material for the rotary bushing is of considerable import- 
ance. Something a little harder than brasses and bronzes can 
be used where only one surface rotates. 

It is important to get almost as much surface on the outside 
of the brass as on the inside. That is to say, the width of the 
brass should be, if possible, nearly the full width of the brass 
on the pin, so that there will be little or no overhang on the out- 
side rotating surface. That will help lubrication. 

Another thing I think is going to be done in the rotary bush- 
ings is to put on two grease cups side by side on the same strap, 
with two grooves in the circular rotating parts, and two sets of 
holes so as to have more reserve, because more surface has to be 
lubricated than with one rotating surface. 
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W. C. Smith (Mo. Pac.): Some time ago, on one type ¢ 
locomotive we had a lot of trouble with the middle Connecting 
bushings getting loose. We changed from the pressed-in bush. 
ing to the floating bushing and found that we had no further 
trouble and the bushings ran as much as three times as long as 
the old bushings. That led us to try them out on back end mip 
rods. On one passenger engine we placed a floating bushing on 
the back end of the main rod and a split brass on the other sid 
both in first-class condition. On that particular engine we te 
newed the split brass three times as compared to once for the 
floating bushing. 

We have had no trouble with lubricating the floating bushings 
We recently purchased 50 locomotives (46 heavy freight types and 
four Mountain type) and put floating bushings in the middle cop. 
nection, main connections and the back ends of all the main 
rods. We recently ordered 10 Pacifics and 40 heavy Mikados, all 
of which will be equipped with floating bushings in the middle 
connections and back ends of the main rods. In buying new 
rods or renewing rods we have decided to apply floating bushings 
in all back ends of main rods on the heavier power. 

A. Kearney (N. & W.): My recollection is that the L. & XN. 
used the floating bushing in the front end of the main rod, byt 
not at the back end of the rod. On the Southern Pacific the 
floating bushing is used in the back end of the main rod but not 
in the front end. Why is that done? 


Discussion on Extended Piston Rods 


Mr. Fetters: Some roads like the extended piston rods. Others 
have used and abandoned them. On the testimony submitted it is 
scarcely possible for the committee to make a recommendation on 
this subject. 

L. P. Michael ('C. & N. W.): The report of the committee 
indicates a great diversity of opinion as to the benefits from the 
use of extended piston rods. There must be good reasons why 
some roads have obtained excellent results where others have 
found not only no special benefit but have obtained better service 
without it. Roads which have not had satisfactory service from 
this devicé have been unfortunate in that they have used a design 
of extended piston rod, shoe and guide which has not been suit: 
able. A number of roads which had trouble with original appli- 
cations have changed the designs and since obtained satisfactory 
service. 

The report of the committee indicates that several roads, when 
they experienced trouble with this device, removed it. In many 
cases this must have been done without attempting to change the 
design to overcome the trouble. 

To give satisfactory service it is necessary for the design of an 
extended piston rod and its details to meet the following re 
quirements : 

First. The diameter of the extension rod must be sufficient 
to support the weight of the piston without springing out of 
alinement. This is essential, for where the diameter of the rod 
has not been great enough to prevent springing, the extension rod 
has in many cases defeated the very purpose for which it was 
intended by throwing the extension piston rod packing out of 
alignment and causing both main and extension rod packings 
leak and wear out rapidly. 


Second. The shoe on the end of the extension rod must 
of such design that it will be securely held in position, have ample 
bearing surface and have a suitable arrangement for lining up 
the rod to compensate for the wearing away of the bearing su! 
faces. The adjustment must be such that it can be easily made 
and also be positive and secure. 

Third A suitable positive method of lubrication must be pt 
vided for the extension guide and shoe. This lubrication should 
be continuous, the same as usually provided for main crosshea 
shoes and guides. The speed of the piston rod extension shoe 
on the guide is such that periodic oiling is not sufficient. Com 
tinuous lubrication is absolutely necessary for satisfactory service 

Fourth. A suitable cover should be provided for the extensiol 
rod shoe guide. This cover should be so constructed that it W! 
keep out dust and dirt, be easily and quickly removable and 
secure when replaced in position. 

If the design and construction of an extended piston rod and 
its details are such that they meet the four above-outlined 
quirements, the life of the cylinder bushings, piston packing, 
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jston bull ring and piston rod packing will be greatly increased 
ty the use of this device. 

‘However, it is necessary to maintain the adjustment and align- 
ment of the extension rod; otherwise, the device will not function 
properly If the device is not properly maintained it should be 
moved, aS the extension rod and shoe add considerably to the 
weight of the reciprocating parts, which is objectionable, as it 
makes the problem of counterbalancing more difficult. 

When the extension piston rod is used the length of the main 


od must be maintained even more carefully than is usually 
done. If the piston is permitted to strike the front cylinder head 
oily slightly it almost invariably snaps off the piston rod ex- 
yension guide close to the cylinder head, 

Many enginehouse foremen do not favor the use of the ex- 
fension piston rod simply for the reason that, with this device, 
it requires considerably more time to examine or replace cylin- 


der piston packing. The fact should not be overlooked that even 
extension piston rod does cause more work and re- 
longer time to examine and replace packing and also 


though tl 


quires a 

requires additional labor and expense to maintain the guide, guide 
shoe and extension rod packing, this additional labor and expense 
wil maintain the alinement of the piston rod and piston in the- 
proper position to give the longest possible service for the piston 
rod, piston rod packing, cylinder or piston packing, piston, cylin- 
der bushing and main guides and crosshead shoes. The extra 
labor and expense required to equip and maintain extended piston 


rods on larger locomotives is fully warranted on account of the 
longer wearing and better service rendered. This has been the 
experience on the Chicago & North Western, which has had loco- 
quipped with extended piston rods for more than 11 


motives 
years. 
The report indicates that there is a wide variation in opinion 
as to the minimum size piston on which this device should be 
used. Thirty-two roads believe there is no limitation as to the 


size, while 15 roads say that there is, and would apply them to 
over 19, 22, 23, 25, 27 and 28 in. in diameter, each of 
being the size indicated by one or more roads. The 
limiting size of piston on which this should be used is an arbitrary 
figure, which should be decided upon by the individual roads, the 
governing features being the constructional design and service 


cylinders 


these figures 


required of the locomotives. 

The Chicago & North Western has used extended piston rods 
on several lots of Pacific locomotives with pistons 25 in. in di- 
ameter and having a 28-in. stroke, and on several lots of Con- 


1 
solidation locomotives with pistons 25 in. in diameter with a 32-in. 
stroke. The first lot of each type was built over 11 years ago. 
This road has also extended piston rods on all Mikado locomotives 
with 27-in. by 32-in. cylinders. It began to build this type of 
locomotive over 10 years ago. 

The service obtained from these locomotives equipped with 
extended piston rods has been very satisfactory. However, this 
device is of greater benefit with larger and heavier pistons than 
with smaller and lighter ones. It is standard practice of this 
road at this time to use extended piston rods only on locomotives 
having pistons 27 in. in diameter or larger. 

C. E. Chambers ((C. R. R. of N. J.): About what per cent 
do you think the life of the piston packing ring will be increased 
by using the extended rod? 

Mr. Michael: We have no definite figures but we are satis- 
me - it is considerable and the pistons wear longer. It not 
only helps 
a great many roads have a tolerance for their pistons. For 
freight locomotives we allow a wear of 5/16 in. before they are 


ttnewed. This means some little movement and permits the 
guides to get out of line slightly. The extended piston rod helps 
that condition, in fact, overcomes it. 

Mr. Bentley: Would you mind developing, Mr. (Chairman, why 
a are taking them off on some roads and putting them on on 

ers? 

CF Giles (L. & N.): Our experience coincides with that of 
the Chicago & Northwestern. We received a large number of 
U.S. R locomotives during and since federal control without 
the extended piston rods, and in nearly every case the master 
méchanics on the divisions where they were operated have asked 
tor authority to apply the extended piston rods. 

We applied extended piston rods to the Pacific type engine, which 
We began building in 1911, but did not apply them to the freight 
“gines. Owing to the differences in wear, extended rods were 
“on applied to the freight engines as they came into the shops. 
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Mr. Kiesel: We have used a great many extended piston rods 
but I do not know whether we ought to keep them or not. I 
doubt whether there is any road in the United States today that 
has sufficiently high-grade maintenance to keep up extended piston 
We may come to the point again when the maintenance 
is sufficiently good to use the extended piston rod and keep the 
pistons from riding on the cylinder bushings. 

In checking up counterbalance one time I came to the conclusion 
that by the elimination of the cast-iron rims and making a solid 
steel facing, the extended piston rod is just about equivalent to 
the weight that you save by taking off the cast-iron rim; there- 
fore it should make little or no difference in the reciprocating 
weights. 

I agree with Mr. Giles that with high-grade maintenance, the 
extended piston rod is good and should be used, and if the inain- 
tenance is not sufficient to keep the piston off the bushings it is 
useless, and that is probably the reason why the committee could 
not make a recommendation because it all depends on the 
maintenance. 

C. E. Brooks (‘Can. Nat.): I did not intend to say anything 
about our experience in Canada because on our railways there is 
just as much difference of opinion whether the extended piston 
rod should be used or discarded as there is in this country. 

We have parts of the road where the extended piston rod is 
used and sometimes maintained. We have other parts of the 
road where the extended piston rod is used and frequently not 
maintained. On the greater part of the road the extended piston 
rod is not used. Where the extended piston rod is used and 
maintained it is a good device, but where it is used and not 
maintained it introduces much worse conditions than if it had 
never been applied. If there is anything to justify the use of an 
extended piston rod on large cylinders, the same reasons apply 
equally to the small cylinders. The maintenance of the extended 
piston rod where the water conditions are such as to necessitate 
frequent examinations of the packing ring is a difficult thing and 
we have found, particularly in those districts, that it is almost 
impossible to get good service, and for that reason I might say 
we have generally discarded it. 

C. E. Chambers (C. R. R. of N. J.) : Our road had four loco- 
motives with extended piston rods; they were taken off and put 
into the shops and today there is no reason why they want them 
back again. As a matter of fact, the piston floats when it is 
working under steam and only drags when it is Grifting. If there 
is a wide base on the piston head you can take care of the addi- 
tional wear under those conditions. Without them you eliminate 
three opportunities for steam leakage on the front cylinder head, 
and that is worth a hundred times what they might save by the 
best maintenance. 

C. F. Giles (L. & N.): Mr. Chambers has mentioned one fea- 
ture of the operation of locomotives with or without extended 
piston rods, and that is the character of the railroad over which 
they are operated with respect to working under steam or drifting. 
On a level road where they work under steam constantly they 
have much less trouble with lubricating cylinders than on roads 
where they have to go uphill for a long distance and then drift 
for a long distance. 


Discussion on Lubrication 


F. H. Hardin (N. Y. C.): The efforts of the committee to 
produce data of definite value that might indicate the course to 
pursue in the consideration of hydrostatic versus force-feed lubri- 
cation of locomotives were not attended by any great degree of 
success as there seems to bbe little definite information available 
as to the relative value of the two systems. While some are 
strong advocates of force-feed lubrication, there are others who 
look upon this method of lubrication somewhat skeptically and it 
appears that it may be necessary to make some special investiga- 
tion to establish something definite as to the relative merits of the 
two methods. 

The committee has recommended an outline of tests which 
should be carried out on a number of railroads. It is suggested 
that these tests, at least in a general way, be conducted under the 
supervision of the committee and that the roads using or experi- 
menting with force-feed lubrication be called upon, if interested 
to that extent, to co-operate by fitting up some of their locomo- 
tives and conducting a test. 

C. E. Brooks (C. N. R.): Mention is made of a few roads 























































































































































































































that have experimented, as we are experimenting, with the force- 
feed lubricator. There is no particular mention made of any 
troubles which have originated with this device. We are experi- 
menting with one of the lubricators mentioned in the report, and 
we have yet to run into any trouble with this device. 


Mr. Kearney: I think force-feed lubrication is very attractive 
but we have not been able to work it out. We had an engine 
equipped with the force-feed lubricator running between Richmond 
and Norfolk for quite a while, but we were unable to get any 
definite information as to the superiority of the device. At the 
same time, as I mentioned a moment ago, I am still of the opinion 
that there must be something in it. 


Mr. Brooks: Might I ask what Mr. Lanning’s experience has 
been on the ordinary rolling grades? Have you not been able 
to effect an economy in oil which we all expect from a force-feed? 
Have you not been able to get very much better lubrication with 
a force-feed lubricator than you ever got from a hydrostatic? 


Mr. Lanning: In that case the results were satisfactory so long 
as weather conditions were good. We had a little trouble on 
account of priming in that particular location. I do not think 
we saved any oil. At least, I did not find that we did. We got 
along with about the same quantity, and it is my observation that 
the oil was not quite as well distributed over the wearing surfaces 
of the cylinder as it is with the hydrostatic lubricator. 


Mr. Kearney: Our line between Richmond and Norfolk is in 
quite a level country; we did not get any increase in cyiinder 
packing life where equipped with a force-feed lubricator. 


‘Mr. Brooks: I can only give you our own results, which show 
an increase in mileage per pint of oil of approximately 30 per 
cent, and a very marked improvement in the condition of the 
cylinder walls, piston rods, and the life of packing rings, piston 
rod packing and everything which depends upon lubrication. 

Mr. Kearney: How much more mileage are you getting out 
of your packing rings? 

Mr. Brooks: We can’t tell you definitely but we think it will 
run from 35 to 50 per cent more. 

Mr. Kearney: That is a mighty big figure. 

Mr. Brooks: Yes. That is a big figure. 

Mr. Kearney: That is a good guess. 
22,000 miles from every set of four rings. 

Mr. Brooks: That is not in high speed service, though. That 
would be in freight service. It would be very hard to get that 
in high speed service. 

Mr. Kearney: I should say we get from 10,000 to 15,000 miles. 

W. C. Smith (Mo. Pac.): I would like to ask Mr. Lanning 
what is the difference in the amount of oil consumed with a hydro- 
static lubricator as compared with the force-feed lubricator? Have 
you any figures on that? 

Mr. Lanning: I cannot give any definite figures, although we 
have them. I do not recall what they were. There was con- 
siderable increase in the oil consumed in the mountain territory. 
In the level territory the amount of oil used was about the same. 


We are getting about 


Discussion on Driving Wheel Lateral 


B. H. Gray (Gulf, Mobile & Northern): Have any of the 
members had any experience with cast steel hub liners applied 
to driving wheels? | 

C. E. Chambers (C. R. R. of N. J.) : We have used cast steel 
hub liners quite recently with very good success. 

H. W. Codington (N. & W.): We have used sheet steel liners, 
working against bronze, and we have also used them in the re- 
verse order. We have established in these tests that the rods 
and liners wear very much the same. If steel liners are to be 
used, why wouldn’t it be just as well to finish the steel center 
without any liner at all,—it would run a number of years against 
the bronze box hub,—and then introduce a sheet steel liner when 
it is found necessary? 

G. S. Goodwin (C. R. I. & P.): We noticed that a number 
of engines that came with steel centers had no hub liners and 
we let the hub wear on the cast steel and we found it worked 
out very well. Our practice at that time was to apply cast iron 
hub liners, but we have changed that practice now. 

C. H. Wiggins (B. & M.): We have used plate steel liners and 
cast iron liners and there seems to be no question about the ma- 
terial. The question is to keep it in place. 
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Discussion of Mechanical Stokers 


A. Kearney (N. & W.): The committee is very much in 
earnest when it suggests that this subject now be turned over to 
the fuel committee. 

If there is any difference in the consumption of coal between 
the different types of stokers, I have never been able to find it 
We have, however, made quite a number of tests and haye found 
better figures with one than another under certain conditions 
Those same figures have been more or less reversed under other 
conditions, which in the end brings us back to the idea that there 
is not very much difference in the stoker itself, but we do believe 
that the most important thing we have before us is the selection 
of coal for the stoker. In some runs we made in the Allegheny 
mountains a few years ago we found that the stack losses ran 
up as high as 47 per cent. Very little more can be worked ot 
of this stoker subject by this committee, but we should get some- 
thing worth while if we turn now to the selection of fuel for the 
stoker, and it would be our earnest recommendation that this 
subject be turned over to the fuel committee. You can get good 
results if coal is properly prepared, so that the finely divided ma- 
terial has been removed. 

B. H. Gray (Gulf, Mobile & Northern): Has this committee 
made any attempt to figure out what is the cost of maintenance 
of the stoker? 

Mr. Kearney: A few years ago we compiled some figures and 
it was done very carefully. My recollection is that the cost ran 
around one dollar per 100 miles. The maintenance amounted to 
about one-tenth of the cost of maintenance of the locomotive, 
At one dollar per 100 miles in those days, it will now run, say, 
five dollars per 100 miles. 

M. H. Haig (A. T. & S. F.): Stokers have been firing loco- 
motives pretty successfully, but it is only natural to anticipate still 
further improvements. Most of the stokers now in the locomo- 
tive service have been confined to rather limited space. Manu- 
facturers should design the parts, or the whole stoker for that 
matter, to make them readily accessible for inspection and for 
repair. 

A stoker will ordinarily run at least two years or perhaps three 
years with a limited amount of repairs. However, after that time 
various parts fail. If those parts were so accessible that they 
could be inspected and repaired readily, it would reduce the num- 
ber of engine failures. 

Because of the limited space in which the stokers are applied, 
certain parts are covered by pipes and other parts of the locomo- 
tive, and the locomotive designer should consider those details in 
the very first layout of the locomotive and arrange so that the 
stoker can be repaired without going to a large expense in taking 
down the parts around it or taking down large parts of the stoker 
itself. 

Mr. Kearney: The manufacturers have been doing a great deal 
towards reducing the cost of maintenance just exactly as Mr. 
Haig has said, and I think they would be only too glad to get 
any suggestions from anyone. We have all the stokers made, 
except the Elvin. There is very keen competition between the 
stoker manufacturers and they are after us daily to make changes 
to increase the stability of the machines, very often faster than 
we can make the changes. } 

H. C. Oviatt (N. Y., N. H. & H.): What difference does tt 
make how much fuel economy there is in the stoker; what tt 
costs to lubricate; what it costs to maintain it? There is not a 
man in the room who would put a stoker on a locomotive un.ess 
he was obliged to. We put stokers on because it is a necessity. 

It would be unwise and unfair for the committee even to suggest 
the best type of stoker. Any suggestions of that kind might destroy 
competition. But it is the duty of the men who come here to 
listen to these papers to point out the difficulties they are having 
with each individual stoker and give the committee an opportunity 
to take them up with the manufacturers and see if they can remedy 
the trouble. 

C. F. Giles (L. & N.): Stokers are now boiled down to four 
different types. It would be an easy matter for anybody interested 
to find out for himself, based on the experience that the railroads 
have had with these four different types of stokers, which stoker 
is the best to suit the conditions under which he wants to operate. 
I do not believe there will be any difficulty whatever in applying 
any one of these four stokers to any locomotive that has been 
built in the last few years. 
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Mr, Oviatt: There has been nothing said here about any in- 
jvidual stoker. All we have talked about is a stoker and this 
committee has not given us anything on the economy of mainte- 
wance or operation of any one of the four. Where is the fellow 
way back in the country who is building locomotives going to 
fnd that 11 formation ? If he goes to any one of the four stoker 
companies they will tell him that they have got the best stoker. 
He has got to pick out the one that he feels is the most honest. 
When we come here we should not simply repeat what the com- 
mittee sets out in its report. We ought to argue the various 
wints in order properly to develop the subject. We should try 
find the fellow that has had difficulty with his stokers and 
have him point out his experience to us. 

“Mr. Bentley: During the discussion of the locomotive stoker 
yestion the subcommittee made a recommendation that has not 
et been acted on. I would like to have the matter brought before 


the convention in order that some action may be taken. 


Chairman Coleman: In the discussion the suggestion was made 
that the report be turned over to the Fuel Committee. Do you 
desire that done? 

Mr. Kearney: That is the request of the committee. 


; 
John I 


urcell (A. T. & S. F.): I make a motion to that effect.” 
(This motion was duly seconded, put and carried.) 


Discussion on Feed-Water Heaters 


L. P. Michael (C. & N. W.) read the section of the report 
ith feed-water heaters and exhaust injectors and then 
said: A table has ‘been compiled to show the number of heaters 
and on order, and the total for both the open type and 
the closed type. The list in this table only includes heaters which 
were reported by the railroads which replied to the questionnaire ; 
therefore the report showing the number of heaters is not complete. 

The replies to the questionnaire were such that the subcomuinittee 
felt it could not make any definite recommendations and wishes 
to s submit this report simply as a progress report. 

H. T. Bentley (C. & N. W.): I would like to ask the members 
whether > they have had improved service from the closed type 
of heaters when placed ahead of the smokestack. I was wonder- 
ing whether the location under the smokebox door would seri- 
ously affect the vision of the engineer, for a bridge, particularly, 
and also whether the location on the top of the smokebox would 
overcome some of the objections that we had to it when it was 
located down below. 

H. C. Oviatt (N. Y., 
railroads t¢ 
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in service 


N. H. & H.): We were one of the first 
use the closed type of feed-water heater. ‘We installed 
to start with and the application carried with it an 
valve. If that operates, all well and good. If it gets 
of order you are likely to have a freeze up. When we con- 
sidered extending the application of the feed-water heater we 
sought a new location and decided to put it on top of the smoke 
h ahead of the stack, and to satisfy ourselves that it did not 


antnmatin 
automatic 


Ont 





struct the view of the engineer or the fireman we constructed 
a templet, and used it on a run over the road. We found that 
tie location did not obstruct the vision of either the engineer or 

fireman. Since that time, or subsequent to that first applica- 


we have applied approximately 20 additional in the later 
d had in mind the application of some 16 or 18. This 
ion eliminates the automatic valve. 
We ran all through this last winter without a freeze up that 
ly attention, and it would have come to my attention 
been any serious trouble, because we have been very 
keep the cost of maintenance of the feed-water 
: as low as possible and I would have known it if 
“ete Was anything that caused a great amount of difficulty. 
rienced some difficulty with the first installation of 
r heater. We expected that but the difficulties with 
mp and some other small details have been worked 
itisfaction and we feel that we are getting results to 
xtension of the feed-water heater. The difficulties 





out to our 
JUstity the 


« the road by failures of the feed-water heater are negligible. 
be ave had one or two very minor failures, otherwise nothing 
7 speak of and we feel that the feed-water heater that we use is 
Satisfactory for application on locomotives in either freight or 
passenger service, 

Mr pchambers (C. R. R. of N. J.) : I will subscribe to what 
bai “nn as said. We have one located on the bumper, we 
Wil be located up by the headlight and have 16 coming that 

applied the same way. 
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E. E. Chapman (A. T. & S. F.): The growing demand for 
feed-water heaters is shown in that up to March 1 there was a 
total of approximately 1,000 feed-water heaters either in service 
or on order in America, and at the present time there are over 
1,500, either applied or on order. This means that in about four 
months there has been an increase of approximately 50 per cent 
in orders for the application of feed-water heaters. The loco- 
motives built between March 1, 1922, and May 1, 1923, showed 
that counting all locomotives built or on order in America one- 
third were to be equipped with feed-water heaters. If switch and 
industrial engines ordered in this time be eliminated there would 
be about 50 per cent of the road engines which are now being 
built or on order to be equipped with feed-water heaters. 

The Santa Fe has had feed-water heaters in service under test 
for about three years, and has the definite policy of ordering new 
equipment with feed-water heaters. In the various investigations 
made the service and repair of these feed-water heaters have been 
closely observed, in which means of properly cleaning the feed- 
water heaters of the closed type were developed. 

In following the feed-water heater locomotives on the long 
locomotive runs of over 600 miles, it has been found that these 
locomotives on the last 200 miles of the trip tend to foam more. 
than locomotives not equipped with feed-water heaters. The 
probable causes of this were: First, the presence of oil in the 
water from the condensate, and, second, due to working the loco- 
motive harder, thus evaporating more water. The amount of 
water used by the feed-water heater locomotives, counting the 
amount of condensate returned to the boiler, indicated that the 
locomotives having the feed-water heater were worked harder. 
Where there were only a few of the feed-water heater locomotives 
on the division the tendency of the enginemen due to the soft 
sound of the exhaust was to work them harder. The reduction 
of approximately 30 deg. F. in superheat would also require that 
an additional weight of steam be supplied to the cylinders. 

The use of superheated steam in the steam engine of the water 
pumps would probably do away with considerable of the trouble 
which was encounteretil on this road while testing feed-water 
heaters which were operated by means of steam valves, as these 
valves would stick when the boiler foamed. The trouble which 
was encountered on the road with the open-type heater was that 
when the pump was stopped while the locomotive was working 
the water chamber heated up and caused the pump to lose water. 

All this indicates that as the various roads are equipping the 
locomotives with feed-water heaters special attention should be 
given to keeping these locomotives on the same division so that 
the enginemen will work the various locomotives uniformly and in 
this way it is believed that greater economy would result more 
quickly from the use of feed-water heaters. With the advent 
of the feed-water heater system on the locomotives and the 
heating up of the water to an average of 210 deg. F. so that in 
bad water districts the carbonates are dropped, it would seem 
feasible to further develop the apparatus for the elimination of 
this and sulphate scale material from the water before entering 
the boilers and in this way to eliminate a fuel wasting condition 
in such districts. An apparatus of this kind has been developed 
on the Hungarian State Railway and should be taken into con- 
sideration while the railroads of this country are now changing 
the methods of introducing feed-water into the boilers. 


Discussion on Exhaust Steam Injector 


B. P. Flory (N. Y., O. & 'W.): The first exhaust steam injector 
on the N. Y., O. & W. was applied in November, 1921, to a Mogul 
type engine in milk train service. This engine has 21-in. by 28-in. 
cylinders and weighs 150,000 Ib. on the drivers. It is superheated. 

In December, 1921, a test was made of the exhaust injector 
in comparison with the live steam injector. The test was made 
between Middletown, N. Y., and Weehawken, N. J., a distance 
of 78 miles in each direction, the round trip being considered a 
complete trip. 

The train handling milk cars varied from 14 to 19 cars in 
length. The same engineer and fireman were used throughout 
the test. The consumption of coal with the live steam injector 
averaged 4.10 Ib. per car mile and with the exhaust injector 3.29 
Ib. per car mile, showing a saving of 19.75 per cent. As this 
test was made in the month of December the weather varied 
considerably. The temperature of the water going in the boiler 
averaged 198 deg. F. There was also a noticeable drop in back 
pressure in the cylinder when the exhaust injector was used. 
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As a result of the test four new Mountain type engines were 
‘equipped with one exhaust injector and have been in service 
a little over a year. There has been no opportunity to make a 
test on these engines but it has been noticed that when for any 
reason the exhaust injector is not used considerable more coal 
is required. 

The maintenance of these injectors has been very small so far. 
There has been some little trouble experienced in the operation 
of the injectors as there are a number of levers to manipulate 
and it requires considerable attention from the engineman. The 
operating arrangement can no doubt be simplified. 

Our opinion is that the exhaust injector will give nearly as 
much saving in fuel as a feed-water heater and that its first cost 
and maintenance will be less. 


Discussion on Crosshead Connections 


M. F. Cox (L. & N.): I think one of the most important things 
in the report is to have the fit just as perfect as it can be made; 
that is, the piston rod should touch at every point of its bearing 
in the crosshead. 

Chairman Coleman: The secretary has a communication from 
W. O. Moody (I. C.). ° 

IW. O. Moody (I. C.): In preparing a discussion on this topic 
I feel that we should be privileged to consider what would be 
termed side lights on the general subject. As the committee has 
made definite recommendations in favor of the key connection, a 
general consideration also of this phase of the subject should be 
in order. 

The questionnaire has brought out the fact that there is a wide 
divergence of opinion and practice in this country as to what is 
considered the most suitable taper on crosshead fits of piston rods 
and crosshead keys. For the piston rod ends it varies from % in. 
to 1 in. in 12 in., while the key tapers vary from % in. to % in. 
in 12 in. The determination of a correct taper for these two im- 
portant details of construction is a matter-of mathematical calcula- 
tion and investigation and should also include a correct crosshead 
hub diameter for any given rod fit diameter. If the piston rod 
taper is too abrupt we loose the holding power due to the wedg- 
ing action of the taper, while with a slight taper there is a ten- 
dency of the rod to draw into the crosshead, which does occur 
with water between the advancing piston and the front cylinder 
head, resulting in a partial loosening or shearing of the key. A 
slight taper has another disadvantage in that it draws the rod 
into the crosshead to a greater extent due to repeated removal 
of the rods for stated periods of inspection or repairs and when 
this slight taper is set it is more difficult to remove the rod than 
when fitted with a more abrupt taper. 

A dummy or draw key device should preferably be employed to 
force the rod into the crosshead and when once set the standard 
key inserted. If the structural condition will permit the rod to be 
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forced into the crosshead by blows on the piston end, as is done 
on the shop floor on trial fits, there would be little or no damage 
to either rod end or key. It has been noticed that repeated applica- 
tions of the rod with the regular key upsets the metal in the rod 
back of and in line with the keyway slot and this upset metal 
gives a false indication of rod tightness as the rod seats on the 
upset portion, which may spell disaster before the next removal 
for inspection. This condition may also result in a loose fit be- 
tween the key and the forward end of the crosshead hub and 
occasionally results in rods breaking % in. or more inside of the 
crosshead hub. New rods should be relieved slightly at this point, 
top and bottom, and should always be inspected for this upsetting 
before being applied and relieved with a file if necessary. For 
the best results the piston rods should be a ground fit in the 
crosshead and not be accepted until a fit indication is shown the 
full length of the taper. Also the piston rod should be of the 
best material obtainable and a key of high grade steel used as 
well. The key should be considered as a device for maintaining 
the rod in the crosshead fit and not an instrument to make this 
fit, as it causes too frequent damage to the key. In new rods 
it is also advisable to have the radius on the key edge correspond 
with that of the slot-in-rod so that the key will bottom and not 
wedge on the sides in an endeavor to bottom in the slot. The 
key should be of even thickness throughout its length with an 
easy fit at the sides in both rod and crosshead. 


‘We could place ourselves in position to secure additional in- 
formation by studying the designing stationary engineer’s methods 
of using both nut and key, but occasionally varying these two 
methods to the extent of threading the rod into the crosshead 
fitted with a split hub and secured by clamping bolts. This ar- 
rangement makes adjustment for clearance easy and accurate, as 
well as removal of the rod. 

Preferably regular assigned men should handle this work in 
either back shop or roundhouse to be selected not only for their 
mechanical ability, but as well for their ability to appreciate the 
importance of good mechanical fits and with a realization of their 
responsibilities in being assigned to this work. 

The crosshead key should be located as close to the hub end 
of the crosshead as strength requirements will permit, which 
will bring the key slot in the greatest permissible diameter of 
the rod with resulting maximum net cross section. 

Failures may be induced by the crosshead design or by a lack 
of maintenance due to excessive play of crosshead in guides, re- 
sulting in a bending action piston rod. 

The “Laird” type of crosshead, for example, has a tendency 
to produce strains in the rod near the crosshead hub unless the 
wear is kept within a safe pre-determined amount. 

Chairman Coleman: A motion will be in order to have the report 
printed and sent out by letter ballot. 

Mr. Purcell: I make that motion. 


(The motion was duly seconded and carried.) 
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Increasing the Average Mileage of Locomotives 


Mechanical and Transportation Department Co-operation 
Essential— Pooling Recommended 


By C. F. Giles 
Supt. of Mach. Louisville & Nashville 


in which the mechanical officials of the railroads 

are chiefly concerned for the reason that it affords an 
accurate record of a character that fairly reflects, in a large 
degree, the measure of service that is being obtained from 
the motive power of a certain road as compared with some 
previous period or with that of other railroads. The locomo- 


T: FACTOR “average locomotive mileage” is primarily 
OI 


of earning power of a going rail- 
road and, therefore, representing as 
it does, such a large capital invest- 
ment, it is obvious that a more in- 
tensive use of this equipment within 
practicable limits will admit of 
handling a larger volume of busi- 
ness with the same number of loco- 
motives, which will be productive of 
increased returns in revenue and con- 
sequently, greater economy of opera- 
tin, the ultimate goal sought. 
However, there are many elements 
that have a direct or indirect in- 
fluence upon the matter of increas- 
ing the average mileage of locomo- 


The Pooling and 
Distribution of Power 


Of most importance, especially in 
freight service, is the pooling of loco- 
motives, that is, running them first 
in and first out, or in the order in 
which they can be gotten ready for 
service. The distribution of power 





should be under the absolute control 
of the chief mechanical officer, or his 
representative, who will be charged 
with the responsibility of supplying each division, or terri- 
ory, with the power needed, or in transferring same from 
one division or territory to another where it can be used to 


the best advantage. 
Daily Situation and Report 
Showing Time in Enginehouse 


To handle the matter successfully, he must keep himself 
fully informed as to the conditions existing on each division 
tt all times. First, he should have a daily report to be fur- 


ushed by the division officers, showing separately for each 
division the situation each morning; that is, the amount of 
‘ohmage ready to move and the number of locomotives avail- 
able, _He must also maintain a daily check as to the power 
situation ll engine terminals or turning points and have 
‘ome means of knowing the time required to get engines 
ready by the mechanical forces, and also know if locomotives 
ate being used promptly by the transportation department 
‘ler they have been made ready for service. The form, 
“uggested in Fig. 1, has proven of inestimable value for this 
purpose, ; 

Lame jorms should be prepared for each twenty-four- 
cur period by the mechanical officers in charge at each 





tive may undoubtedly be considered as the fundamental unit” 
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engine terminal and forwarded promptly each day to the 
office of the chief mechanical officer, a copy also being fur- 
nished to the superintendent of the division. The chief 
mechanical officer, or his representative in charge of loco- 
motive operation, will then be in full possession of all in- 
formation as to the time required to handle each locomotive 
and may call for a further explanation where it is deemed 
necessary and in the interests of economical operation. 

A consolidation of these reports is 
made daily in the office of the chief 
mechanical officer showing the fol- 
lowing results (Fig. 2) for each 
division, and a copy is furnished to 
the chief officer in charge of opera- 
tions and transportation. 


Dispatchers Notified When 
Engines, Will Be Ready 


In addition to these reports it is 
necessary, in order to prevent un- 
necessary delay to power after an 
engine has been made ready for 
service, to have an arrangement in 
effect whereby the roundhouse fore- 
man, or proper designated party, 
will keep the dispatcher, or other 


tion department in charge of the 
calling and dispatching of trains, 
informed as to the probable time of 
day or night that locomotives will 
be ready for service. This informa- 
tion should be furnished the trans- 
portation department as soon as pos- 
sible after the engine reaches the 
roundhouse. If considerable work 
is required and it is impossible to 
make the estimate at the time of arrival, it should be done 
after the work of repairs has progressed sufficiently to enable 
him to determine about when it will be ready. A proper spirit 
of co-operation between the transportation and mechanical 
departments is essential as it has been found by actual experi- 
ence that a very great reduction can be made in the time the 
engines are held in the enginehouse by the above arrangement. 
An occasional delay in getting a train out on call by reason 
of the engine not being ready at the time it was first estimated 
is more than offset by the time saved in getting engines and 
trains out faster and more readily than would be the case if 
they waited until all repairs were completed and the engine 
made ready in every respect before anything is said to the 
transportation department. 


Responsibility for Utilization of Power 


Where the distribution of power is under the supervision of 
the transportation department and the maintenance under the 
mechanical department, the latter have no special interest in 
the utilization of same after it has been prepared for service. 
Under the plan of holding the mechanical department equally 
responsible for its distribution, as well as its maintenance, 
should it develop that the transportation department is not 


designated officer of the transporta- . 
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promptly using the power after having been prepared for 
service, the surplus power may be shifted to other points 
where it can be utilized to better advantage. This method 
of distributing power has a very material tendency to increase 
the average locomotive mileage and produces highly bene- 
ficial and efficient results in many other respects. 


Advantages of Pooling Versus 
Assigning Locomotives to Regular Crews 


While the question as to the advisability of pooling locomo- 
tives and with respect to the opposite plan of assigning loco- 
motives to certain engine crews appears to be divided, as 
both plans have their proponents and are in effect on a num- 
ber of railroads, it stands to reason that a well organized 
pooling system in which the engines are delivered to service 
in the order as they can be first made ready, regardless of 
engine crews, thereby reducing the time engines are held at 
terminals, will unquestionably effect a more intensive use of 
the power and, consequently, reflect in increased locomotive 
mileage. It is recognized that locomotives, when assigned to 
regular crews may,*to some extent, receive slightly better 
care while in their charge than when pooled, notwithstanding 
this fact the benefits from that source cannot be held to equal 
or offset the advantages had from the more intensive use and 
increased mileage under a properly organized pooling system. 
I have had experience with both plans on the same rail- 
road for a number of years and unhesitatingly recommend the 
pooling plan as being the more economical and efficient from 
a general standpoint. 


Prompt Handling at Enginehouses and Terminals 


Any reduction of the period from the time a locomotive is 
detached from the train in the yard until it has been given 
the necessary attention in the enginehouse, made ready and 
attached to another train that is called to depart, should 
generally accrue to productive time and thus increase loco- 
motive mileage. Therefore, it is obvious that the following 
. operations should be handled with prompt dispatch, viz.: 
the movement between train yard and enginehouse, over the 
cinder pit and into the enginehouse for repairs, if necessary, 


DAILY TIME REPORT OF FREIGHT LOCOMOTIVES HANDLED IN AND OUT 
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Fig. 1 


otherwise over the repair or inspection pits outsid ‘of the 
roundhouse, the coaling, watering, sanding and providing 
the necessary engineer’s tool equipment, oil cans and supplies, 
and the outward movement to the train yard sufficiently in ad- 
vance of the time that the train is called, to admit of de- 
parture without delays. Inasmuch as the time devoted to 
extending repairs in the enginehouse usually consumes a large 
proportion of the total time that engines are held at terminals, 
the provision of adequate mechanical facilities at engine ter- 
minals, for promptly effecting necessary repairs, is a matter 
of vital importance. It is needless to state in detail the 
character of facilities that should be provided for this pur- 
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pose, as this has been a live and much discussed subject for 
the past few years, and all railroad officials undoubtedly 
realize what is needed in this respect at their various engine 
terminals. 


Accounting for Mileage 


That the chief mechanical officer and others interested in 
the subject may know to their personal satisfaction whether 
or not the results on their respective properties are good, bad 
or indifferent, it is suggested that they cause an investigation 
to be made to determine the following factors: 

(1) Are your locomotives being credited with all the 
mileage actually made, including arbitrary switching miles, 
which, under the instructions contained in the I. C. C. classi- 


STATEMENT SHOWING TIME OF FREIGHT LOCOMOTIVES IN ROUND- 
HOUSE, AND LEAVING DURING TWENTY-FOUR HOURS 
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Fig. 2 


fication of accounting rules, are to be allowed at the rate of 
six miles per hour for the total time consumed in switching 
at line-of-road points? 

(2) Compile a statement showing total miles made by in- 
dividual locomotives each month in passenger and freight 
service, and after ascertaining the total average number of 
locomotives in service, less those in the shops for classified 
repairs; divide the total mileage by the number of locomo- 
tives in service and thus determine the average miles made by 
each locomotive. Comparison can then be made with the pre- 
vious month, or previous year, and the matter followed up in 
this manner. Unless the officer in charge has this data, he 
is working in the dark. 

Mr. Giles: (Continuing). I would not presume to say 
that many of the carriers are not using the same form that 
we are using for keeping a record of locomotive movements, 
but in order to make this paper complete I am going to file 
with the secretary a copy of the forms that we use for this 
purpose. If anybody cares to adopt them, they can be 
modified to suit the conditions that obtain on the individual 
railroads. 


Discussion by J. N. Nicholson 


Mr. Giles very elaborately covers the need for efficient handling 
of locomotives at terminals and its effect on locomotive mileage, 
also the advantage to be gained in pooling of power. These tea- 
tures have greatly increased the mileage per month, over that ol 
the regular assigned-locomotive. This is the foundation for the ex- 
tended locomotive run over more than one operating division. 

The extension of locomotive runs beyond the mileage made by 
one engine crew is being practiced on all main line through pas- 
senger trains between Newton, Kan., and Los Angeles, Cal., on the 
Santa Fe System. Four locomotives are used in handling each 
train over this territory, an average distance in each direction of 
1606 miles, or an average of 401 miles per locomotive. 
of operating costs and conditions shows that it would not be 
practical at the present time to run passenger locomotives over 
more than one division between Chicago and ; 
because on the lines from Chicago to Kansas City, Mo., the terminal 
where most of the running repairs on locomotives are made 1s 
mid-way between these two points, at Shopton, Iowa, and on ac: 
count of limited facilities at the Chicago terminal and congested 
conditions at the Kansas City terminal, it is not practical to tun 
the passenger locomotives through Shopton. Second, because the 
division between Kansas City, Mo., and Newton, Kan., runs 
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through the mid-continent oil fields and it is cheaper to burn oil 
than coal onethe passenger locomotives. The length of each 
passenger division on the territory between Chicago and Newton 
is: 234.6 miles Chicago to Shopton, Illinois Division; 216.5 miles 
Shopton to Kansas City, Missouri Division; and 195.7 miles Kan- 
gs City to Newton. The locomotives in this assignment are 
doubled frequently and the twelve month average mileage for all 
jocomotives assigned to through passenger service on the Illinois 
and Missouri divisions is 6,039 per month. 


Extended Passenger Runs 


Extended locomotive runs are used on six passenger trains 
daily in each direction between Newton, Kan., and La Junta, Col., 
four of these trains being handled through to Los Angeles, Cal., 
with one additional train daily in each direction between Albuquer- 


que, N. M., and Los Angeles, this latter train being routed over 
the Southern district, Newton to Albuquerque. The different 
from eight to fourteen cars. The scheduled average 


trains vary 


seed over different operating divisions varies from 24.9 to 46.5 
miles an hour for different trains, depending on the grade and 
number of stops. 

The territory over the Western and-Arkansas River divisions 
between Newton, Kan., and La Junta, Col., is practically level or 
up grade westbound, the ruling grade being 0.8 per cent. west- 
bound and short stretches of 0.6 per cent. eastbound. The distance 
by way of Great Bend is 369.6 miles, via St. John 355.3 miles, and 
trains are handled by the company’s 1200 class Pacific type loco- 
motives having 23%4-in. by 28-in. cylinders, 79-in. driving wheels, 
and a tractive force of 33,300 lb. These locomotives are hand 
fred, coal burners. The engine crews change at Dodge City, Kan., 


which is 157.9 miles west of Newton. The roundhouse is con- 
nt the station at this point and the locomotive is cut off 





and 


ak ) the roundhouse for coal, water, cleaning the pan, 
and filling the lubricator and grease cups. Water is taken at one 
intermediate point on each of these divisions and no fuel is taken 
enroute except in extreme weather or with heavy trains. The 
average monthly mileage was increased 15 per cent. by extending 
this locomotive run. 


Heavy Grades on New Mexico Division 


The territory over the three districts of the New Mexico di- 
vision between La Junta, Col., and Albuquerque, N. M., passes 
over the Raton and Glorieta mountains. Helper locomotives are 
used on 175.3 and 184.8 feet per mile grades on each side of the 
Raton mountains and also on the 158.4 feet per mile grade east- 
bound on the Glorieta mountain. Exclusive of these helper grades, 
the ruling grade is 1.7 per cent. westbound and 1.4 per cent. east- 
bound, with numerous ten degree curves. The distance is 347.5 
miles and trains are handled by the company’s 3700 class Mountain 
type locomotives, having 28-in. by 28-in. cylinders, 69-in. driving 
wheels, and a tractive force of 54,100 lb. These locomotives are 
stoker fired, coal burners. Prior to extending this locomotive run, 
three crews and three locomotives were used and the present plan 
is to use three engine crews, changing at Raton and Las Vegas, 
N. M., enroute. The mileage for each crew between intermediate 


terminals is 104.6, 110.6 and 132.3 respectively. Trains of 13 and 14 
andled from La Junta to Trinidad, a distance of 81.8 
miles, over a practically continuous 1.1 per cent grade without stop, 
at average scheduled speeds of from 31.6 to 40.9 miles an hour, 
using about 11,000 gal. of water. Fuel and water are taken at Trini- 
tad and ash pan dumped at the coal chute. Water is taken at 
‘aton in both directions, lubricators and grease cups filled, and en- 
sine crews changed, without cutting the locomotive off the train. The 
next dist is practically continuous 1.3 to 1.4 per cent. down or 


Cars are 


Up grade Las Vegas and most trains go through for coal and 
Water, Las Vegas the locomotives are taken to the round- 
house, b convenient to the station, and given coal and water, 
wdricator 


or and grease cups are filled, ash pan dumped, and engine 
‘rews changed. The grade out of Las Vegas is practically con- 


tinuous l./ per cent. to the top of the Glorieta mountain and down 
grade fr m Glorieta to Rosario, after which there are rolling grades 
of 0.5 per cent, to Albuquerque. The hours of scheduled loco- 
Motive service are practically the same in both directions and 
‘ary from 11 hr. to 14. hr. 35 min. with the different trains. 
The extending of passenger runs on this territory resulted in an 
mcrease of 45 per cent. in average monthly mileage. 

Hyd graces between Albuquerque, N. M., and Winslow, Ariz., 
“eg ‘ent. in both directions from the top of the mountain at 


‘re being 97 miles of this continuous grade on the east 
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side of the mountain. Helper locomotives are used from Albuquer- 
que to Dalies westbound over a one per cent. grade. The entire 
distance over this territory is 289.2 miles and trains are handled 
by the company’s 1309 and 1327 class Pacific type locomotives, 
having 23%-in. by 28-in. cylinders, 73-in. driving wheels, and 
39,650 Ibs. tractive force. These locomotives are hand fired, coal 
burners, and take coal at Grants westbound and at Houck and 
Grants eastbound. Water is taken at each coal stop. All loco- 
motives take water, dump ash pan, fill lubricator and grease cups, 
and change engine crews at Gallup, about mid-way. 


Average Monthly Mileage Increased 29 Per Cent 


Heavy mountain grades are again encountered over numerous 
broken mountain ranges between Winslow, Ariz., and Los Angeles, 
Cal. The altitude at the summit of the Arizona divide is 7,355 ft. 
above sea level, dropping down to 481 ft. at Needles, Cal. In 
passing over the Cajon summit of the California mountain range, 
an altitude of 3,820 ft. is reached, after which the grade descends 
to an elevation of 267 ft. at Los Angeles. Helper service is used 
eastbound on this territory as follows: On occasional heavy trains 
from Los Angeles to Pasadena, 114 ft. per mile grade, on all 
trains San Bernardino to the Cajon summit, 116.2 ft. per mile 
grade, and on heavy trains from Ash Fork to Supai, on 95 ft. 
per mile grade. The ruling grades where single engines are used 
are 1.6 per cent westbound and 1.8 per cent eastbound. There are 
numerous curves on this territory with a maximum main line 
curvature of 10 deg. The distance of locomotive runs on this 
territory is 606.4 miles via Pasadena and 617.1 miles via Fullerton 
eastbound. Tracks divide in places on this territory on account 
of grades, and the westbound track is 3.2 miles shorter than the 
eastbound. Four crews are used over four passenger divisions and 
the locomotive is not cut off the train in the entire distance. The 
company’s 3700 class Mountain type locomotives are used, having 
28-in. by 28-in. cylinders, 69-in. driving wheels, and 54,100-lb. 
tractive force. These locomotives burn fuel oil and take a supply 
at Hackberry and Bagdad enroute in both directions. Water is 
taken at Flagstaff, Ash Fork, Hackberry, Needles, Bagdad, Victor- 
ville and San Bernardino enroute. From 10,000 to 11,000 gal. of 
water are used between these water stops which is made possible 


by use of 12,000-gal. tenders on this class of locomotives. The. 


scheduled running time westbound varies from 19 hr., 8 min.’ to 
25 hr., 35 min. eastbound from 19 hr., 20 min. to 24 hr. 20 min. 
Extending locomotive runs on this territory increased the aver- 
age mileage per month 29 per cent. 


Mileage Increased 53 Per Cent 


A passenger locomotive run of 490.6 miles is made from Phoenix, 
Ariz., to Los Angeles, Cal., consisting of one train in each direction 
each day. This run joins the main line at Cadiz, Cal., crossing the 
Cajon mountains described above. The scheduled running time 
in each direction is 15 hr. The ruling grades are 1.6 per cent 
in each direction with the exceptions of the 114 ft. per mile grade 
Los Angeles to Pasadena and the 116.2 ft. per mile grade San 
Bernardino to Cajon summit, previously mentioned: The loco- 
motives used are the company’s 1270 class Pacific type, having 
23%4-in. by 28-in. cylinders, 73-in. driving wheels, 37,800-Ib. tractive 
force, and burn fuel oil. Prior to extending this locomotive run, 
three locomotives and three engine crews were used, and since 
extending the run, three crews are used with one locomotive, the 
average monthly mileage per locomotive assigned being increased 
53 per cent. 

Three passenger trains daily in each direction are handled be- 
tween Kansas City, Mo., and Tulsa, Okla., a distance of 256.1 
miles with one locomotive each. The crews are changed at Cha- 
nute, Kan., a distance of 126.2 miles from Kansas City. The loco- 
motives used are the company’s 1400 class, Atlantic type, balanced 
compounds, having 15-in. and 25-in. by 26-in. cylinders, 79-in. 
driving wheels, a tractive force of 22,200 lb. and burn fuel oil. 

[Mr. Nicholson also gives full details regarding several other long 
locomotive runs on the Santa Fe. In general the average monthly 
mileage as shown in these cases has increased from 18 to 29 
per cent.—EpirTor.] 

The coal used between Chicago and Kansas City is from the 
Illinois and Missouri fields and is classed as high moisture, high 
ash, clinkering coal, running from 9,500 to 10,260 B.t.u. per Ib. 
as fired. The Colorado coal is used between Newton and Albu- 
querque and between Clovis and Belen. This coal is a high ash, 
non-clinkering coal of a low moisture content, runing about 11,700 
B.t.u. per lb. The Gallup, New Mexico, coal is used between 
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Albuquerque and Winslow, it being a non-clinkering, high ash, 
semi-bituminous coal, running about 11,000 B.t.u. per Ib. 


Limiting Factor in Long Runs 
of Coal-Fired Locomotives 


The limiting factor in how far locomotives can be run most 
economically on coal burning divisions, is the condition of the fire. 
This is influenced by the quality and nature of the coal furnished 
as well as the skill with which the locomotive is handled and fired. 
It is believed that there are possibilities of greatly reducing the 
removable impurities and ash in fuel which will have an important 
bearing on the condition of fires. Coals having a high content of 
clinkering ash are not adaptable for long locomotive runs, on ac- 
count of having to clean the fire by removing clinkers from the 
firebox. The high ash, non-clinkering coals require frequent dump- 
ing of ash pans enroute, which in most cases can be done while 
taking coal and water, or waiting for orders. The skilled fireman 
has a tendency to neglect his fire on the last part of the trip as 
he approaches the final terminal. If banks are allowed to form 
or the fire allowed to get heavy, there is a loss due to incomplete 
combustion before reaching the terminal, in addition to the loss 
due to this unburned coal being dumped into the cinder pit. If 
it is once established that fires are to be run over the next operat- 
ing division, the incoming fireman will take better care of his fire 
and use less coal as a result. 

The carrying capacity of the ash pan limits the amount of dead 
ash that can be shaken through the grates. This capacity in many 
cases is not large enough to carry the accumulation from high 
ash, non-clinkering coal over more than one division. The im- 
portance of this feature in conection with extending locomotive 
runs is worthy of serious consideration in the use of ash pan 
hoppers on the outside of the frame where the trailer design will 
permit. Also, if the coal is the best that can be furnished and is 
skillfully used, it is possible that the fire can be kept in good 
condition for a longer period of time by a better designed grate. 


With Oil Burning Locomotives 
Boiler and Machinery Conditions Limit Runs 


The fuel oil used is all put through a process of distillation to 
remove the lighter, high volatile oils. California fuel oil is used 
on the Pacific coast from Winslow, Ariz., west. Mid-Continent 
fuel oil is used from Kansas City to Newton in passenger service 
and from Newton south to Purcell and west to Clovis in all classes 
of service. Mexican fuel oil is used from Purcell to Galveston. 

The limiting factor in how far an oil burning locomotive can 
be run most economically is governed by boiler water conditions 
or machinery conditions rather than the condition of the fire. In 
Arizona and California, the untreated water on the desert has 
from 5.5 to 37.9 grains of incrustants in solution and from 9.7 
to 63.0 grains of solids in solution, and requires heavy treatment. 
The treated water contains from 2 to 7 grairis of incrustants in 
solution, and when boilers are washed frequently, they do not scale 
excessively. The solids in solution are reduced by treatment but 
it is necessary to wash boilers at the end of each trip over four 
operating divisions to reduce the concentration of foaming im- 
purities. On this run, from 75,000 to 80,000 gal. of water are 
used by Mountain type locomotives on passenger runs of from 
24 to 25 hr. service. It is necessary to blow out systematically 
and frequently to keep down the concentration of foaming impuri- 
ties in the boiler. Where treated water is used, little or no trouble 
is experienced from the mixing of different waters on the desert 
territory. 

The most severe strains which are set up in a boiler are brought 
about by expansion and contraction due to heating and cooling 
that takes place during the process of knocking fires and re-building 
them. Each time this process is eliminated will increase the life 
of a boiler, besides save from 2,000 to 4,000 lb. of coal for each 
terminal that the locomotive is run through. 


Increased Lubricator Capacity Needed 


In most cases a sufficient force is maintained at intermediate 
terminals to meet locomotives and fill lubricators and grease cups. 
The practice of having men meet locomotives to give this service 
is costly considering the amount of service rendered, and it is 
believed that a design of increased lubrication capacity can be 
worked out that will reduce the need for this service at inter- 
mediate terminals to such an extent that it can be handled by 
car inspectors and enginemen. The use of floating bushings has 
been found to greatly reduce the trouble with hot pins. 


| 
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Long Runs Not Primarily 
Responsible for Hot Bearings 


The bearings on a locomotive heat up gradually in 
a uniform working temperature is reached. 
properly proportioned and adequate lubrication is maintained, this 


service until 
If the bearing is 


working temperature will remain about constant. A check of 
the hot bearing failures experienced in four months on the Winslow 
t» Los Angeles run of 20 to 25 hr. continuous service shows that 
30 per cent of the hot bearings occur on the first operating division 
out of the terminal, 65 per cent on the two districts of the Arizona 
division, and 5 per cent of the total cases occur on the last division 
before completing the run. The two districts of the Arizona 
division comprise about 52 per cent of the total mileage, making 
the percentage of total failures per mile about the same as on the 
first ‘division out of the terminal. This shows that other causes 
are responsible for more hot bearing trouble on these locomotives 
than the length of locomotive runs. If the bearings continue to run 
hotter at the end of four to six hours out of the terminal, it may 
be that the run over one operating division is the limit for this 
class of power. The extended locomotive run will require liberal 
bearing proportions that are as low in weight per unit of. area as 
conditions will permit. 

The road-side facilities in the way of coal chutes and water 
cranes have been located with the idea in mind that the locomo- 
tive will always be furnished with a full tank of coal and water at 
the terminal. Where no main line coal chute and water crane 
are provided, this will require an aditional stop for coal and in 
some cases another stop for water, and in some cases will require 
additional stops on the next operating division. The facilities 
will have to be developed along lines to meet the needs of ex- 
tended locomotive runs. In most cases there is apparent need for 
main line water cranes at the depots at terminals where passenger 
locomotives are run through. New coal chute locations should 
be carefully studied with the idea of being able to serve locomo- 
tives on the main line as well as at the terminal. 


Maintenance Work at One Terminal 


It has been the practice for many years to do practically all of 
the work on a locomotive for the round trip at one terminal and 
to provide modern facilities for doing work at this terminal. It 
would cause an increase in repair costs to run locomotives by such 
a terminal and attempt to maintain the locomotives at a much less 
efficient terminal. Under these conditions, it is desirable to re- 
duce the layover at the minor terminal to a minimum and make 
the layover at the principal terminal as great as conditions per- 
mit. The issue of prime importance is the highest mileage per 
day per locomotive with the least expense for repairs with the 
existing facilities. 


Reductions in Repair Costs 


The reduction in repair costs varies with different divisions, 
depending on how much the work is reduced at intermediate 
terminals by running either the freight or passenger locomotives 
through. In most cases a slight increase in forces has been 
found necessary at terminals handling the repair work on loco- 
motives where the runs have been extended. This increase varies 
from 15 to 47 per cent of the reduction made in forces at inter- 
mediate terminals. Changes in locomotive assignment, the in- 
creased business handled, the extension of runs on a certain per- 
centage of locomotives handled at the different terminals, and 
other variable conditions make accurate comparisons on repair 
costs hard to obtain without exhaustive study. The comparisons 
available show a decrease of 12% per cent in total man hours 
per locomotive turned between Chicago and Kansas City, where 
only the through freight locomotive runs have been extended. 
The passenger locomotives between Newton and La Junta, and 
between La Junta and Albuquerque, are maintained using 147 less 
men at intermediate terminals and 50 more men at points where 
repair work is being done. The locomotives on extended pas- 
senger runs between Winslow and Los Angeles are maintained 
using 81 less men at intermediate terminals and 38 more men 
at points where repair work is being done. ' 

When an intermediate terminal is discontinued, the delayed time 
of locomotives that were handled at that point is transferred to 
the point where the locomotive is cut out and unless the assignment 
of locomotives is reduced or the volume of business increased, 
there will be a decided increase in locomotives at the end of the 
run awaiting trains or undergoing repairs. In running locomotives 
through intermediate terminals, the assignment should be cu: 2 per 
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centage of approximately as much as the intermediate delay re- 
duces the total time per round trip, or congestion of power will 
occur. lf the locomotives depart from the terminal in fleets, there 
will be a larger assignment needed than where they are scheduled 
to leave at more regular intervals. 


Effect of Variation in Grades 


The variation in grades of adjoining operating divisions on 
the Santa Fe is from 0.6 to 3.5 per cent, which, to some extent, 
limits the extension of locomotive runs. Divisions of this kind re- 
quire an assignment of different types of power fitted for the work 
they are to perform. Mountain type passenger locomotives or 
the low wheeled Santa Fe type locomotives could not be operated 
economically over a prairie country nor could the high driving 


wheeled passenger or freight locomotives be operated economically 
on a mountain grade. 

The Santa Fe is not classed as a road making long locomotive 
runs as far as mileage is concerned, but mileage alone is not an 
index of performance that will give the roads operating over 
mountain grades credit for what they are doing. The scheduled 
hours of continuous passenger locomotive service and the con- 
tinuous hours of scheduled through freight locomotive service 
seems the only basis of comparison that is fair to the roads en- 
countering mountain grades. 


Long Runs Not Practical on All Divisions 


There are divisions and terminals where the extension of loco- 
motive runs is not practical with the present facilities. However, 
the extended locomotive run is making marked progress and it 
has been demonstrated that the increase in locomotive mileage 
is equal to or greater than the increased mileage due to the general 
pooling of power over the regular assigned engines. The pooled 
locomotive and the extended run have doubled the mileage of 
locomotives on many territories over the regular assigned locomo- 
tives. The reduction in forces at intermediate terminals is the 
largest item contributing to reduction of cost of repairs to loco- 
motives per unit of service. The economies due to making the 
extensive repairs at a terminal having a high standard of terminal 
facilities will make possible a high standard of labor efficiency. 
This, in addition to reducing the amount of work at less efficient 
terminals, will tend to reduce repair costs. The increased mileage 
per month gives a larger return from the capital invested in 
locomotives. The heat stored in a boiler when arriving at a 
terminal is equal to the heat which can be abstracted from a ton 
of coal or its equivalent in fuel oil, and this is wasted if the 
boiler is allowed to get cold. This fuel, and the fuel used 
holding the boiler under steam waiting for a train, are saved. 
With these economies in view, the development of facilities to 
extend locomotive runs more efficiently will follow. 


By O. S. Jackson 
S. M. P. & M., Union Pacific 


Previous to 1921 passenger trains between Council Bluffs, Ia., 


and Cheyenne, Wyo., 509 miles, changed locomotives at Grand 
Island, Neb., North Platte and Sidney, Colo., making four engine 
divisions In March, 1921, Sidney was cut out, resulting in runs 
trom North Platte to Cheyenne of 225 miles. Results were such 
that a year later Grand Island was cut out, resulting in a run of 
284 miles from Council Bluffs to North Platte—later North Platte 
Was Cut out, resulting in a 509-mile run from Council Bluffs to 
Cheyenr 
_ The ; locomotive run in passenger service is now estab- 
lished practice on the Union Pacific and regular scheduled passen- 
ger trains are operating as follows without changing locomotives: 

Counci! Bluffs, Iowa, to Cheyenne, Wyo........-.esee0 509 miles 

Cou Sluis, Towa, 20. Wemeer. Ts c...c0s.000:00000 0000 562 miles 

Ne C, Wyo., to Ogden, DIRR ...00cscseccccsseces 483 miles 

K. Col. $0: gee, TOG oooie.5.6 600-00. 0i0:0.s'c.a0eis hase 577 miles 

Fil ACY, TERR, Bb es ison to as see eu enn daae 303 miles 

ul GL, 20: SRE. TOs ci css ckeenuenbescawnsaaaas 337 miles 
oo Council Bluffs-Cheyenne, Council Bluffs-Denver, and Ellis- 
“fiver runs are operated with Pacific type locomotives develop- 
ing 38, b. tractive effort, hauling trains having from 10 to 12 
all-stee s, with schedules, including stops, ranging from 32 to 
449 miles per hour, 
phe | renne-Ogden run, 483 miles, and Denver-Ogden run, 
// miles are operated with Mountain type locomotives, having 


a tractiy wer of 54,838 lb. These engines, which were delivered 
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last winter were particularly designed to withstand the long runs 
over the mountain territory, where a maximum grade of 1.55 per 
cent obtains for 30 miles, in addition to hundreds of miles of un- 
dulating grade of .82 per cent. 

In freight service the following locomotive runs are established 
in regular service: 


Omaha, Nebr., to North Platte, Nebr. ............000- 284 miles 
North Platte, Nebr., to Cheyenne, Wyo.......-.sseeee5 225 miles 
North Platte, Nebr., to Denver, Col. ....ccccocccsccccces 278 miles 
Kansas City, Kans., to Ellis, Rant. ...<scccccccccsece 303 miles 
Tae, eee, WH TOON, GH oc v0:0.00002000 0000000000 337 miles 


We have had the same success in operating locomotives over 
these long freight runs as in passenger service, and the result has 
been to reduce the number of freight engines required to handle 
a given volume of business by approximately 20 per cent. 


Training of Personnel Important 


We do not feel that the accomplishment of these long runs 
was a particularly difficult problem, although there were certain 
factors that required careful attention, particularly the training of 
all personnel in assuming the new and different duties introduced. 
We realized from the start the successful operation of coal-burn- 
ing locomotives in regular passenger service on long runs was con- 
tingent on the motive power being in good condition, and on the 
co-operation of enginemen. While some honest reluctance was 
naturally encountered in introducing so abrupt a change from the 
routine to which enginemen were accustomed, ‘this opposition was 
effectively overcome and our men are now entirely in accord with 
our policy. 

The Union Pacific is fortunate in having admirably adapted fuel 
for this service. It is a non-clinkering, coking, high volatile coal 
with low ash content of the following average analysis— 


NN Go nbs sht 46's deice sabe eenanabuseed 11.6 per cent 
VORREES COMMITTEE o.6 occ coc c00cesccecscvoc 35.2 per cent 
WE, COI” oo 65050 010'nd05 005050 50esneeeee 47.53 per cent 
BGS. oak seal sneha ebeunnagaiseuetaeewea 4.95 per cent 
Oe Cee re Ere hee 1.48 per cent 
eee WORE, TAM. oc steesescedseescksavaas 11,430 


We found it necessary, however, to re-educate our firemen in the 
handling of their fires so as to bring a proper fire into intermediate 
terminals, until now it has become the conscientious duty for each 
fireman to turn over to the next man a fire in such condition as 
the original fireman would desire to start out with. 

There is some saving in fuel by the fireman knowing he must 
turn over a fire in good condition. This, however, is an unknown 
quantity. The cleaning of fires while engine is on train is now a 
very rare occurrence. 


Varying Boiler Waters Present a Problem 


The harmonizing of the action of the totally different kinds of 
boiler waters encountered in such a long territory is an additional 
problem, which our chemical experts have solved in a very satis- 
factory way. Two important details in this process are the 
judicious use of anti-scale boiler compound and anti-foam com- 
pound. The road-side water softening plants must also be operated 
with special reference to variation in water supply. Our boiler 
maintenance due to water troubles, if anything, is less than under 
former operating conditions. 

So far as boiler deterioration and maintenance is concerned, it 
is evidently an advantage to take the mileage out of a locomotive 
with a minimum number of times a locomotive is fired up and 
cooled off, therefore, the long run cannot help but produce a flat- 
tering saving in boiler work estimated on the mileage basis. 

The principal advantage of longer locomotive runs is the saving 
in the number of locomotives required to produce a given number 
of train miles. Another obvious advantage is the saving effected 
by keeping the locomotive out of intermediate terminals through 
saving effected in enginehouse expense, running repairs and fuel. 
We estimate a saving of one ton of fuel for each intermediate 
terminal passed. 

This arrangement of locomotive runs has relieved already con- 
gested terminals where additional roundhouse stalls and other 
facilities would have been necessary in a short time. 

Locomotives on our long runs are in continuous service from 
a minimum of 11 hours to maximum of 16 hours, and the average 
layover is now about 15 hours after each trip. We expect to 
reduce the average layover to 12 hours or less, having preferred to 
be liberal while inaugurating the system. Layovers of less than 
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eight hours after so long a period in service would not be practical 
except for a few trips at a time. 

At approximately mid-points on the long runs, as at North Platte 
and Green River, lubricators are filled both east and westbound. 

These long runs have developed the desirability for a lubricator 
of sufficient capacity to carry oil for a 700-mile division. 

One relief engine is placed at a midway terminal, which can be 
prepared for service on short notice. This engine protects from 
20 to 22 passenger trains per day. We originally started with re- 
lief engines at three terminal points, but the reliability of the ser- 
vice justified cutting out all but one. Trains are held at inter- 
mediate terminals from five to ten minutes, and at terminals where 
shop or roundhouse is close to the depot we have a machinist and 
helper meet all trains. The machinist looks the engines over and 
makes any light repairs they need or can be made, while the 
helper fills or screws down grease cups. 


Terminal Repair Facilities Concentrated 


One of the possibilities of the long locomotive runs is that of 
concentrating on more adequate improvement at a few important 
terminals, instead of spreading out the appropriation to cover 
additional stalls, machine tools, ash pit facilities, etc., at a lot of 
poorly equipped intermediate terminals. The concentration of im- 
provements at the more important points will bring a bigger return 
on the investment by making possible a higher degree of labor 


Message from Sir 


[Sir Henry Thornton, president of the Canadian National 
Railways was scheduled to address the meeting on Friday. 
He was unable to attend the meeting, however, but sent a 
message. Chairman Coleman before reading this message 
said: I have another message from a man who is a protege 
of one of the biggest railways in this country. He left this 
country a number of years ago to accept a position in 
Europe. He has since returned to Canada to take charge 
of what I suppose is one of the largest railways, due to con- 
solidation, in the world. | 


T was with keen regret that, owing to engagements al- 
I ready made in Western Canada, I was obliged to ad- 

vise the president of the American Railway Association, 
Mr. Aishton, that it would not be possible for me to attend 
the annual meeting of the Mechanical Division of the Asso- 
ciation. 

As a member of the board of directors of the American 
Railway Association, I would request you, as chairman of 
the Mechanical Division, to convey my greetings to the 
members of that division assembled for their annual meet- 
ing, and my best wishes for the success of their discussions 
and deliberations. 

Had I been present personally, I would have said to the 
members that the board of directors of the American Rail- 
way Association, and in fact all of those charged with the 
administration of railways in the United States and Canada, 
are looking to them for help not only in maintaining that high 
degree of service which the roads generally have always 
given the public, but in improving the service still further. 

The public is probably unaware of the good work which 
is being performed, unostentatiously but effectively, by such 
bodies as yours. The spirit of co-operation and teamwork 
which exists in your division, whose members are drawn 
from many railways with diverse interests and varying con- 
ditions, is gratifying and commendable. Very many of 
the important improvements and economies in transportation 
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efficiency at these points. 

It is, of course, necessary that after an engine runs 500 iniles or 
more it will require a closer inspection and more work than after it 
has completed a 150-mile run, but the length of layovers on ihe long 
runs has been adjusted so that the extra inspection and work wil] 
carry the locomotive through the long run without increasing the 
chance for engine failure, and our records show that we 


‘ F P are now 
making greater engine mileage per failure than formerly. 


Other Discussion 


E. F. Allard (C. & N. W.): Mr, Nicholson called attention 
to the effect on fireboxes of the less frequent knocking cf fires, Is 
there any record as to just what saving there has been? 

Mr. Nicholson: I am not able to give any figures on that. 

Mr. Allard: How frequently do you find general shopings with 
the long runs as compared with the previous practice? 

Mr. Nicholson: Less, if anything. 

Mr. Jackson: The Union Pacific is not trying to get big mileage 
between general shoping. To keep our locomotives in condition 
to start out on these long runs we have got to take our loco- 
motives in more carefully. However, we figure that when we do 
take them in it is less expensive. 

Mr, Brazier: I move that a vote of thanks be extended to Mr. 
Giles for his very able paper on increasing locomotive mileage. 

(The motion was seconded and carried.) 


Henry Thornton 


service have been due to your efforts and your untiring zeal 
in the study of mechanical problems and their suggested 
solution. In these days when transportation costs are to a 
considerable extent beyond the control of the managements 
themselves, the work you are doing, having, as it does, for 
one of its main objects the development of more economical 





Sir Henry W. Thornton, K.B.E. 


operating methods, is particularly important; and I am sure, 
in voicing my personal appreciation of your efforts, I am 
speaking for the executives as a whole. I would like to 
leave this thought with you: That we are looking to you 
to help us give the public of the United States and Canada 
a transportation service which cannot be excelled anywhere 
in the world. hot 
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The History of Locomotive Development 


Ninety Years of Unceasing Effort By Railways to Utilize 
Increasing Capacity and Economy 


By S. M. Vauclain* 
President, Baldwin Locomotive Works 


\led by steam was a gun carriage built by Nicholas lina Railroad. This engine was very successful for about 


A ; FAR AS IS KNOWN, the first vehicle to be actually pro- at the West Point Foundry in New York for the South Caro- 


Cugnot, in Paris in 1771, while the first locomotive seven months, when its boiler exploded, because the fireman 


designed to run upon rails was built in 1803 by Richard became annoyed at the blowing-off of steam at the safety 
Trevithick, a name that is still associated with the locomotive valve and weighted down the lever to ease his mind. 

industry in England; a name that has received distinction as. Old Ironsides was built by Matthias Baldwin and put in 
well in Egypt and Japan. _ Strange to say, the first success- service in 1832 on the Philadelphia, Germantown & Norris- 
‘ul effort in locomotion by steam in America was the Oructor town. Its weight was five tons. It was built under great 
Amphibolis, constructed by Oliver difficulties. Its operation, all things 
Evans in the city of Philadelphia considered, was very successful. It 
in 1804. Mr. Evans’ shops occupied was quite a while before the officers 
the ground on which the United of the company would permit this 
States Mint now stands; a site now » locomotive to go out in the rain—on 
surrounded by the buildings of the ; rainy days horses were used—but 
present B \ldwin Locomotive Works. one day it was caught out on the 
This locomotive was really a dredg- rails when the rain descended, and 
ing scow. In order to get it from proved , its utility to operate under 
the factory to the river it became such discouraging circumstances. 
necessary to use it as a locomotive pig vege locomotive a yo 

at woul erate nd out in the rain ever since. It wi 

es ao be noted that Old Ironsides had its 
formance was successful, but its driving wheels ahead of the firebox, 
utility questionable. Even at that with one large pair of carrying 
time Mr. Evans realized the advan- wheels supporting the front end of 
tage of using a high steam pressure the engine. This added greatly to 


and expanding it in the cylinder so 
as to obtain some greater economy 
in its use. 

It would be useless to attempt to 
trace the’ development of the locomo- 
tive in foreign lands. Mention 
should be made, however, of the first 
locomotive with a horizontal multi- 


tubular boiler, built by Seguin in 
France in 1827; and also of the 
famous Rocket, constructed in Eng- 


land by George Stephenson in 1829. 
Thi 





its adhesive qualities. 

The further development of the 
locomotive by Mr. Baldwin led him 
to introduce a four-wheeled truck, 
and in this design the driving wheels 
were placed behind the firebox, 
which materially reduced the ad- 
hesion for traction purposes. The 
truck had first been used by John 
B. Jervis in 1831, and it provided 
the flexibility of wheel-base so 
essential to locomotives that operated 


S. M. Vauclain 


locomotive was awarded the prize in a contest on the on the sharp curves and uneven tracks of that period. 


Liverpool & Manchester. It was the first locomotive to com- The engineers of that day seem to have realized the bene- 
bine three basic features which are still universally employed, fit to be derived from high pressure steam, and when Mr. 
viz., \orizontal multitubular boiler, pistons directly con- Baldwin introduced ground metallic joints in place of canvas 
nected to the driving wheels, and the use of the exhaust and red lead joints for steam pipes, he opened the way for 
steam, which was discharged up the stack, to furnish a draft those who were to follow him in future and employ still 
for the fire, and thus make possible the generation of large higher steam pressure. 
quantities of steam in proportion to the size of the boiler. About this time the Norris Locomotive Works was estab- 
The first locomotive to be used in the United States was lished. Mr. Norris succeeded in building a locomotive of 
built England and was named the Stourbridge Lion. It the same total weight as Mr. Baldwin’s engine but of greater 
made « few trips on the Delaware & Hudson Canal Com- hauling power, by using a four-wheeled truck and placing 
pany’s road at Honesdale, Pa., in 1829, but was considered the driving wheels in front of the firebox, so that a greater 
too heavy for the track and bridges, and was soon withdrawn portion of the weight of the engine was utilized for trac- 
from service. The first locomotive actually built in America tion. The next logical step in locomotive development in 
was the Tom Thumb, designed by Peter Cooper, a merchant order to gain power was to use two pairs of driving wheels, 


of Baltimore, and used experimentally on the Baltimore & placing one pair in front of the firebox and one behind it. 
Ohio in 1830. It was ‘about the size of a hand car, but This was done by Henry R. Campbell in 1836, who designed 
it demonstrated the practicability of steam as a motive the first American (4-4-0) type locomotive, and had such a 
power. Then came the Best Friend, the first locomotive built machine built by James Brooks of Philadelphia. This loco- 
for commercial purposes in this country, constructed in 1830 motive had no equalizing beams between the two pairs of 


—_——. 





“Mr. Vauclain, because of the serious illness of his wife, was unable to driving wheels and, therefore, did not perform very satis- 
-attend meeting. The address was read by Vice-president Grafton factorily. In 1837, however, Garrett & Eastwick of Phila- 


Greeno: of the Baldwin Locomotive Works. 
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delphia built a locomotive for the Beaver Meadow Railroad, 
and introduced an equalizing bar between the two pairs of 
drivers, which device was patented by Joseph Harrison, Jr., 
who later became a member of the firm known as Eastwick 
& Harrison. Quick to perceive the value of this device, 
Mr. Baldwin was so pleased with it that he purchased from 
Eastwick & Harrison the right to use and apply it to all the 
locomotives he might thereafter build. 


Rigid Wheel Base Introduced by Ross Winans 


Mr. Baldwin, ever aggressive, felt that for moving heavy 
traffic which the railways then were called upon to handle 
required locomotives of greater power than any previously 
built. He conceived the idea of a flexible beam truck which 
would enable him to build locomotives with six coupled 
wheels. Such locomotives were put in service in 1842, and 
in the year 1846 had grown into a design using eight coupled 
drivers, the first two pairs being combined in the flexible 
truck. The largest locomotives of this type weighed about 
30 tons. Ross Winans, of Baltimore, in this same year pro- 
duced a locomotive with four pairs of drivers coupled, but 
very compactly grouped and held in a rigid frame. It is 
therefore doubtless due to his courage that there was intro- 
duced and generally adopted the rigid frame construction 
now employed in our most powerful locomotives. The most 
notable of these Winans locomotives were the famous Camel 
engines, which were among the most powerful freight haulers 
of their day and were built in large numbers up to 1860. 

In the late ’40’s and early ’50’s the public desire for more 
rapid passenger service led to the employment of large driv- 
ing wheels for this class of transportation. Mr. Baldwin, 
first in the field with the Governor Paine, gave great impetus 
to the desire for better passenger locomotives. James Mil- 
holland, of the Philadelphia & Reading, whose work in 
the development of the locomotive will pass down into history, 
in 1852 constructed for that railway passenger engines hay- 
ing driving wheels 7 ft. in diameter. In detail of design, 


























Trevithick’s Locomotive, 1803 


the Milholland engines were undoubtedly among the finest 
of their time. 

The Tiger, built by Mr. Baldwin in 1856, for the Penn- 
sylvania, was one of the most successful passenger locomo- 
tives of that period. It used wood for fuel and its total 
weight was some 28 tons. In this same year an engine of this 
type was built for service in the south and is still working 
every day at Valdosta, Ga., being in its sixty-eighth year. 

During the period of the Civil War almost anything that 
would run on wheels in the shape of a locomotive was ac- 
ceptable. Many remodelings were made of antiquated struc- 
tures, and locomotive designers became quite as numerous 
as the locomotives themselves. John P. Laird, at the Altoona 
shops of the Pennsylvania, was most active, and some of his 
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improvements, as for instance the Laird guide, exis: today, 
Much was accomplished, and during the years intervening 
some of our railway systems began to consider the standard- 
ization of their power. ‘This was most consistently and 
determinedly put in force by the Pennsylvania, and the 
changes of types on that system, while made regularly in 
order to keep abreast of the times, have always been given 
the most conservative consideration before adoption. 


The Wootten Boiler 


It was not until 1877 that interest was taken by the Phila- 
delphia & Reading in locomotives to burn the refuse anthra- 
cite coal then produced in large quantities at the mines, and 





Baldwin’s “Old Ironsides,” 1832 


for which no market was available. The first locomotive 
of this character was designed by John E. Wootten, of the 
railway company, and was quite successful. Owing to the 
increased demand since made upon the steam generators 
of locomotives, the use of the Wootten boiler has developed 
what is known as the wide firebox boiler, now used with all 
kinds of fuel and in all classes of service. The Wootten 
design was a great departure, in my opinion did more for 
development and increased locomotive power than any other 
improvement of that period. It was quite a while before the 
merits of this construction were acknowledged, but it is now 
universally used. 

The desire for high speed with large trains where great 
tractive power was not necessary, led to the introduction, In 
1894, of what is known as the Atlantic type locomotive, built 
to meet the requirements of the Atlantic Coast Line. This 
type was so successful that it became almost universally 
employed in passenger service, though under various names 
such as the Central Atlantic type, Chautauqua, etc. The un- 
derlying principle in each case was the same, namely, the use 
of the trailing wheel to carry the excess load involved by 
the employment of a boiler of exceptional steaming capacity 
and having a deep firebox suitable for burning bituminous 
coal. 

The increased requirements of transportation, produced 
what is now commonly known as the Pacific (4-6-2) type 
locomotive, which is in general use throughout the country 
for heavy passenger service. For the heaviest class of service 
on steep grades, the Mountain (4-8-2) type is now being 
successfully employed. ; 

The first so-called Consolidation type locomotive, built 
by The Baldwin Locomotive Works in 1866, was named in 
honor of the consolidation of the various small railway lines 
now comprising the Lehigh Valley System. It was 2 great 
success, and upon the same principles, Consolidation !ocomo 
tives of enormous size and great efficiency have continue 
to be built. 
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Compounding and Superheating 
About the year 1889, American locomotive designers be- 


came deeply interested in the compounding of locomotives. 
A considerable number of compounds of various types has 
been built and operated abroad. Almost any single expan- 
sion type then constructed was capable of having compound 
cylinders of some design applied, resulting in a more eco- 
nomical performance. Among the various types in use 
abroad were four-cylinder Mallet locomotives, originally de- 
signed for light service, and later built in large sizes for use 
in Russia. The first locomotive of this type built in the 


United States was purchased by the Baltimore & Ohio, and 
had two six-coupled units. It was exhibited at the St. Louis 
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An Early Norris Locomotive 


Exposition in 1904, and later operated very successfully in 
mountain service. But inasmuch as this was a single loco- 
motive, the type did not creat sufficient interest among rail- 
way managers to come quickly into general use; and it was 
not until 1906, when James J. Hill, the Great Northern, 
purchased five of these engines on my recommendation, that 
wide-spread interest in the type was created. In order to 
get a proper estimate of their value, he isolated them and 
placed them on one section of the road, removing the loco- 
motives of all other types. These locomotives were equipped 
with leading and trailing trucks, but in other respects 
were of the same type as the locomotive that had been 
previously constructed and put in use on the Baltimore & 
Ohio. The experiment was successful and Mallet locomotives 
for steep gradients or extreme conditions became popular. 
Notwithstanding the fact that compound locomotives 


proved their economy and gave wonderful results, so far as 
economical consumption of fuel in freight service and high 
speed hauling power in passenger service were concerned, 
owing to the clearance limits prescribed, the constantly in- 
creasing size of locomotives made the use of compound 
cylinders more and more difficult. The use of superheated 
steam about this time, however, enabled engineers to pro- 
duce locomotives almost, if not quite, as efficient as the com- 
pound locomotives had proven themselves to be, and to still 
lurther enlarge the size of units, increase their power and 
maintain a most satisfactory performance. 

In this connection, mention should be made of two types 
of locomotives which have proved particularly successful in 
heavy freight service. These are the Mikado (2-8-2) and the 
Santa (2-10-2). In both of these the trailing wheel 
Principle as originated in the Atlantic type, has been applied 
for the purpose of providing increased boiler capacity. 
Purther:sore, there is an added advantage in the trailer, as 
 provic’s a guide when running backward. 


The -..ndardization of locomotives by the Railway Ad- 
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ministration was a great benefit, as the consideration of the 
designs resulted in a much closer intercourse and exchange 
of thought among motive power men than could have been 
obtained in any other way; and while none of the classes 
developed will be continued in their entirety, many recent 
designs have as their bases administration locomotives. 
There has at all times been an unceasing effort on the part 
of railway managers to use locomotives not only of greater 
capacity, but also of greater economy. Determined and loyal 
support has been given to every invention or contrivance 
intended to improve the efficiency of the locomotive and thus 
enable it to accomplish more work. To one who has given 
his whole life to this work and who has had opportunity to 
note the changes made from time to time in locomotive de- 
signs and appliances, the modern locomotive may be looked 
upon with some satisfaction; but also with a realization that 
the end has not been reached, and that the inventive genius 
of the future motive power experts will considerably change 


its form and increase its durability, efficiency and economy. 


When the Giffard injector supplanted the pump for forc- 
ing water into the boiler, it proved a feed-water regulating 
device that enabled an engineer to operate his locomotive 
with absolute confidence. Now these same wonderful de- 
vices are being replaced by. feed-water heaters and purifiers 
operated by exhaust steam. Can we not expect in the future 
an improvement that will purify the water before it enters the 
pump and thus prolong the life of flues and fireboxes? 

When the size of locomotives had grown beyond the en- 
durance power of the fireman to supply coal in proper quan- 
tity, the mechanical stoker came into play not only to relieve 
him of this back-breaking recreation, but also to supply the 
requisite amount of fuel and in a proper manner mechanically 
to the firebox. The superheater, the mechanical stoker, the 
feed-water heater and the power reverse gear are now absolute 















































Baldwin Flexible Beam Truck 


requirements on the modern high duty locomotive. The 
firebrick arch in its perfected form, a perfection that has re- 
quired some 50 years to accomplish, is indispensable. 

The trailing wheels under our large locomotives, some of 
them carrying as much as 60,000 lb. of weight, have suggested 
the use of what is commonly known as the booster. This 
mechanical contrivance is simply a small steam engine at- 
tached to the locomotive trailing wheels, automatically con- 
trolled so that the weight carried by the trailing wheels can 
be utilized for starting heavy trains or overcoming of short 
grades which govern the tonnage that can be hauled over cer- 
tain divisions of the road. By this means trailing wheel 
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locomotives in many classes of service can be made much 
more remunerative in their operation. 

For many years the locomotive has been considered by the 
layman the most extravagant steam user and coal burning 
device in existence. This is entirely erroneous. The Penn- 
sylvania at the present time is having built 475 locomotives 
with a tractive effort of 87,000 lb., equipped with mechanical 
stokers, fire brick arches, feed water heaters and super- 
heaters of the most advanced type. The cylinders are op- 
erated at half-stroke cut-off when developing full tractive 
effort, and the coal consumption per horsepower by actual 
test is equal to that of some of our best electrical power 
houses where turbines and condensers are employed, namely 
an indicated horsepower-hour for 1.83 lb. of coal. Every user 
of locomotives should examine carefully the construction of 
these engines. Notwithstanding the fact that they carry 
250 lb. boiler pressure, there are many features employed 
worthy of general adoption. 

A successful effort is now being made by railway managers 
to increase locomotive mileage by increasing the length of 
runs, and on a number of roads, notably in oil-burning dis- 
tricts, passenger trains are being run over five, six or seven 
hundred miles without change, except as to engine crews. 
One of the important factors responsible for the success of 
this method of operation is the use of hard grease as a lubri- 
cant, as this has eliminated much of the “oiling around.” 























































American Transportation Facilities Best in the World 


Locomotive development during the past 90 years has been 
due entirely to the constantly increasing demand of business 
for better and cheaper transportation. The railway systems 
we now enjoy have been made possible by the enterprise of 
our pioneer railway builders of the past, who were cour- 
ageously supported financially by the public as investors. 
The people of the United States quickly realized the pros- 
perity that would follow the Iron Trail. Foreign investors 
were quick to absorb our railway securities and the twentieth 
century found us far better equipped with transportation 
facilities than any nation in the world. 

This prosperity was naturally noticeable and perhaps in 
excess of that pertaining to other industries. The political 














Locomotive Built in 1866 and Still in Service 


aspirants to fame seized upon the opportunity offered for 
establishing some very serious opinions among our business 
friends. The regulation of transportation, as to quality of 
service, methods of accounting and regulation of rates were 
soon paramount considerations and indulged in not only by 
our national legislators, but by state governments as well. 
The transportation horse was well curried but poorly fed, 
soon its bones were more in evidence than before so-called 
scientific management and regulation had been introduced. 

What was intended for regulation in many instances proved 
to be strangulation, but by superhuman effort our great 
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transportation lines were maintained equal to our 
requirements. Terminal facilities had been perfe 
right of way made staunch and secure, by using new 
heavier rails and all other underlying requirements 
operation of maximum cars and locomotives. 

The large expenditure of $1,540,000,000 this year by the 
railway systems of this country to perfect and provide ‘their 
facilities to enable the general business of the country to pro- 
ceed without interruption, is well known by all. A further 
reflection shows that an annual increase of 7 per cent in our 
requirements, will during the next 10 years require at least 
7 per cent increase in railway construction and equipment in 
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The Original Consolidation Type Locomotive, Built in 1866 
for the Lehigh Valley 


order to keep abreast of the demands of an exacting public. 
In other words, an expenditure of approximately $1 ,500,000- 
000 must be made annually during the next decade if we are 
to have dependable and proper service. 

Over 4,000 new locomotives will be placed in service by 
our railways this year, capable of developing in the aggre- 
gate over 10,000,000 horsepower. 


Public Opinion Must Be Put Straight 


The time has now arrived when public opinion regarding 
the railway transportation systems of. this country and the 
operating devices employed thereon must be put straight. 
There should be a campaign for the dissemination of infor- 
mation and facts concerning terminal facilities, extension 
of lines, and reduction of delays, also as to the improved 
mechanical appliances, that are vitally necessary to safety 
and service, not alone applicable to locomotives but also to 
other equipment, and the facilities that must be employed to 
maintain and keep in proper repair the modern high duty 
rolling stock, so that once more the general public will have 
confidence in the various railway organizations and will 
point to their accomplishments with a great degree of pride. 

The general business of the country cannot progress faster 
than its transportation facilities will permit. The produc- 
tiveness of our farms and workshops will go for naught 
if we do not have more efficient and more rapid facilities 
for the distribution of our products. The way to increase 
prosperity is to increase our general business, and to promote 
our transportation facilities and various public utilities by 
confidence and financial support, coupled with the creation of 
more efficient and economical devices in transportation equlpP- 
ment. We must all go out into the highways and byways 
of business, and speak to our business friends, encourage 
them to address their associates and workmen as to the 
necessity of abandoning the demagogue, political or other 
wise, and to create among the general public a return of con 
fidence in the vast army of transportation managers noW 
responsible for the future of our country, and to become 
stockholders in all public utilities that contribute to 
greatness, and especially the American railway. 
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Increasing Efficiency of Modern Locomotives 


Changes Suggested in Various Details of Design—Part 
Played by Operating Department 


ALTASAR MARTINEZ, representing the National Railways of 
B Mexico and operated lines, read the following paper de- 
ribing a new device that is being applied to Mexican loco- 

motive S. 


Draft Regulator and Low Degree Superheater 


Under the subject of “Increased Locomotive Efficiency” I wish 


to offer remarks in reference to a combined draft distributing 
deflector and low degree steam superheater, which has been tried 
out and is being applied generally to the locomotives on the Na- 
tional Railways of Mexico-and Operated Lines. 

Since the advent of the locomotive as a power unit, one of the 


principal problems has been the question of proper drafting and 
distribution of heat to the entire heating surfaces of the firebox 
and flues. The maximum capacity of a locomotive can only be 
obtained through perfect combustion in the firebox and by the 
total and uniform utilization of heating surfaces, together with 
a proper circulation of water in the boiler, 

With the standard Master Mechanics and other draft appliances 
commonly in use, the center and lower boiler tubes burn out and 
require renewal sooner than the balance of the tubes and the 
center and lower parts of the flue sheets show the effect of ex- 
cessive temperature more than any of the lateral or upper parts of 
the flue sheets or of the flues in the corresponding parts of 
sheets. Therefore, it can plainly be seen that the greater portion 
of the gases passing at a very high temperature from the firebox 
have followed the path of least resistance, that is, through a 
triangular section of the flues with the base at the bottom of the 
flue sheet leading up to, or near the center of the sheet. Due to 
the fact that the exhaust jet is centrally located in the smoke- 
box and that the area of the point of suction is a great deal less 
than the grate area of the firebox, it follows that the tendency 
of the gases or products of combustion is to be drawn through 
the triangular flue section referred to. 

The device we are using is a hollow plate practically correspond- 
ing to the dimensions of the periphery row of flues, and placed 
transversely in the smokebox and parallel to the front flue sheet, 
at a distance of from 3 to 4 in. from it, thereby retarding to a 
certain extent the flow of gases through the center section of 
flues and at the same time creating an increased use of the outer 
and upper flues, which has the effect of spreading the fire and 


causing the flames to uniformly heat not only the crown sheet but 
the side sheets as well. 

As a proof of this statement, after one and a half year’s service 
in the smokebox of an oil-burner locomotive, the device was re- 
moved and it was found that the impinging of the sand against 
the plate had created an equal erosion opposite each flue. 

By these means we accomplish the utilization of the entire 
heating surfaces of the firebox and flues, with a consequent and 
natural increase in the thermal efficiency of the boiler and a better 
combus over the entire grate surfaces, resulting from an even 
and more constant pull over the fire surface; besides, operation of 
locomoti s equipped with this device demonstrates that the fire 
burns evenly over the entire grate surface, and that as a result 
there is considerable economy obtained in fuel. 
in addition to a more complete distribution of draft, the de- 
‘ector plate being a hollow one, either part or all of the steam 
May pass through it, thus delivering to the cylinders a steam of 
oo quality which may be termed a low degree of super- 
neated steam. 


Practice has proven that there is sufficient heat 


taken up by the steam while passing through this device to about 
offset any tendency to condensation during the period of expansion 
in the cylinder. 

The dr: 


: ng out of steam or low degree superheating is accom- 
plished by allowing the steam to pass through the plate, which 
a high temperature owing to the impinging. and friction 
of the hot gases as they are expelled from the tubes. 

i As Previously stated, the combined heat distributing deflector 
and low degree steam superheater was thoroughly tested during 
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18 months, four years ago, by the National Railways of Mexico. 
At the present time there are 150 locomotives, both oil and coal 
burners, equipped with this device and it has been decided that the 
remaining locomotives should be so equipped: 

The general results obtained with the use of this device are as 
follows: (1) a 13 per cent fuel economy when burning oil; 
(2) a 15 per cent fuel economy when burning coal; (3) a reduc- 
tion of 9 per cent in water consumption; (4) a very noticeable 
decrease in staybolt breakage; (5) a substantial decrease in en- 
gine failures due to leakage of flues; (6) the temperature of steam 
in the cylinders of the locomotive increases 32 deg. F. above the 


‘corresponding steam temperature at 200 Ib. boiler pressure; (7) 


a proper and sufficient draft can be obtained through the flues and 
around the periphery of the deflector plate, with an increased 
nozzle opening of approximately 3 per cent; (8) no difficulty is 
experienced in keeping dry pipe and steam pipe joints tight, as this 
particular construction provides sufficient flexibility to permit ex- 
pansion and contraction without setting up undue strains at dry 
pipe and steam pipe joints; (9) one noticeable feature in con- 
nection with this device is that there has not been any trouble 
experienced with flues becoming stopped up. This is explained by 
the fact that all of the flues are uniformly working. 

We have demonstrated to our own satisfaction that the engines 
are easily lubricated and such lubrication is maintained as easily as 
in the case of the saturated steam locomotive. 

No special oil is required for the lubrication of locomotives 
equipped with this device, and no difficulty has been experienced 
as to packing or valves blowing. 


There are many other salient points in connection with this 
device, such as reduction in running and enginehouse repairs, 
conservation of cylinder and piston packing, etc., all of which have 
convinced us of the high sustained over-all efficiency of loco- 
motives equipped with this device. 1 will not attempt to cover 
these points in detail, as we believe it would be easier and more 
satisfactory for you to send your own representatives down, 
who will see for themselves and testify to my statements. 


Lighter Weight and Increased Power from 
Special Steels and Use of Three Cylinders 


A. H. Ferrers (U. P.): We sometimes forget that the 
efficiency of the modern locomotive is as much a matter of proper 
operating conditions as of design. However well a locomotive may 
be designed we must realize in practice the operating efficiencies 
by taking advantage of the many daily factors that go toward 
wasting or -conserving locomotive fuel and locomotive service 
hours. When full advantage is taken of these factors the ulti- 
mate economy is reached. 


The mere addition to a locomotive of a number of well recog- 
nized economical devices does not necessarily produce economy in 
ultimate operation, but the well planned and scientific application 
of certain of these devices, based upon their reaction to specific 
operating conditions, will produce the economies sought. 


The last ten years have been marked by a pronounced effort 
toward increasing the thermal efficiency of the locomotive, as 
noted by the adoption of the superheater, feed water heater, ex- 
haust steam injector, brick arch, syphon, etc. 


Other devices contemplate improvement of mechanical operation, 
including many well designed specialties of earned recognized 
merit, and others that have not yet been proven. In contemplating 
the addition of these economy producing devices to a given design, 
we should try to strike a balance, so far as possible, between 
fuel and operating economies thus produced, and the extra main- 
tenance and time out of service, which the addition of a large 
number of these devices is liable to entail. A 25 per cent saving 
in fuel is only a saving during the time the locomotive is in 
actual operation. A well designed conventional type of locomotive 
without economy producing adjuncts will earn a better reputation 
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on the road than a poorly designed locomotive with plenty of 
economy accessories. 

It is possibly true that the modern locomotive design has reached 
a point where further progress will be slow and laborious—there 
are, however, some further possibilities, particularly in the matter 
of improving the horse-power weight ratio. It is possible that 
lighter designs will be built in the future, without in any way 
impairing the strength, by taking advantage of better materials 
and improved ideas. At present there is undoubtedly an oppor- 
tunity for eliminating a part of the weight of the heavy conven- 
tional design of locomotive frame, which is uneconomical for 
two reasons; first, on account of the poor stress distribution of 
metal; second, on account of large sections in cast steel working 
out poorly in foundry practice. Cylinders are also too heavy and 
should be designed more frequently in cast steel, with proper 
wearing bushings. 

In the future I believe that staybolts will be made of high- 
grade alloy steels, having a tensile strength two or three times 
that of the present iron staybolts, with as good or superior fatigue 
properties. This seems possible, particularly in view of the large 
introduction of flexible staybolts. 

We have not yet reached the ultimate limit in the reduction 
of reciprocating weights made possible by the use of still better 
materials. 

In the last few years the metallurgist has presented the loco- 
motive designer with a valuable heritage in highly improved steels, 
bearing alloys, etc., in which the designer is not always permitted 
to invest for his employer, who unfortunately so frequently sees 
only the first cost, and not the dividends. Limitations in this 
direction are deplorable and tend to stunt real progress. 

‘We should abandon the practice of buying locomotives like 
we buy a pair of shoes—ready-made. If we can design a fair 
locomotive in four months and one good one in six months, we can 
design a better one in a year or more, and the dividends on the 
extra time involved will be large. 

The modern trend toward longer locomotive runs calls for 
the use of the best materials that science can produce, coupled 
with a new effort by the designer to incorporate a real stamina, 
as the locomotive of tomorrow will be called upon to run a modern 
marathon in place of the 100-yard dash of our past experience in 
locomotive runs. 

Acknowledging that the modern locomotive has about reached 
the available limitation of individual axle load, and that little 
further can be expected in this direction or in the increase in 
number of axles available for traction, it would appear that any 
improvement that could be made in the conventional adhesion 
factor of four to one would give the designer a new hold upon 
the problem of how to build a more powerful locomotive within 
the present weight limitation. 

As the present adhesion ratio of the two-cylinder locomotive is 
definitely fixed within narrow limitations, it is my belief that. the 
possibilities of the three-cylinder simple locomotive will soon be 
exploited. The adoption of a third cylinder makes it possible 
safely to reduce the factor of adhesion to 3.5 or less, whereby 
a proportionate amount of tractive force can be developed with- 
out increasing the present axle load. ‘ 

It is my thought that a carefully proportioned three-cylinder 
simple locomotive with its uniform torque and increased starting 
effort is worthy of a great deal of study in connection with the 
problem of starting and handling our excessively heavy modern 
passenger trains. 


Operating Department May 
Secure Locomotive Efficiency 


W. L. Robinson (B. & O.): It is generally understood that 
proper maintenance, particularly of fuel and capacity increasing 
devices, is essential for efficient operation, and it is further gen- 
erally recognized that adequate locomotive terminals and facilities 
for promptly caring for existing power is necessary. It is under- 
stood that many terminals are undergoing re-arrangement of lay- 
outs and re-designed facilities for inspection, coaling and clean- 
ing of fires. The efficient operation of the best designed and 
most modern locomotives is dependent upon such handling at 
the terminals as will insure flues being properly cleaned, super- 
heater elements functioning properly, smokebox air leaks elimi- 
nated, etc. The installation of proper methods of cleaning out 
carbon from the exhaust passages of cylinders is worthy of con- 
sideration. Cases have come under observation where an engine 
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was not performing satisfactorily, but when exhaust Passages 
were cleared of carbon, the operation was equal to what it was 
when the engine was received from the builders. 

Assuming that the mechanical maintenance and handling forces 
are approaching an efficient basis, attention is directed to features 
commonly classed as belonging to the transportation or operating 
department, which if given proper consideration further promote 
efficiency, among which may be mentioned the following: 

1. Determination of greatest gross ton-mileage per hour of 
crew time or proper tonnage rating and maintenance of highest 
economical train load. 

2. Necessary competent road supervision for instruction of 
engine crews as to what is expected of them to get the most out 
of improved design and proven fuel and capacity increasing 
devices. 

3. Disbursement of a continuous uniform quality of fuel, 
Some coal is too good for railroad use, some not good enough; 
however, it is preferable to have uniformity in order that the 
crew may know definitely what to expect. 

4. Encouragement and insistence on engineers definitely da 
termining the cause of locomotives not efficiently operating and 
reporting the irregularities or defects correctly. 

5. Serious study of local conditions to determine by what 
methods increased miles per day may be obtained from locomo- 
tives. On a large railroad, one territory may obtain good results 
by extending the runs over more than one division, another terri- 
tory by assignment of locomotives to regular crews and another 
by the extension of the turn-around system. 

6. Scheduling of freight trains, thereby permitting roundhouse 
forces to anticipate when locomotives have to be available. 

7. ‘Proper classification and dispatching of trains, making them 
up so they require little or no switching at congested points, 
thereby reducing yard delays and permitting of increased amount 
of “main-tracking,” as well as longer runs of locomotives. A 
study of the instructions regarding “System, Divisional and 
Through Classification of Freight Service,” in effect on the 
B. & O., prepared by E. T. Horn, chief of yard and terminal 
operation, cover what has generally proven beneficial. 

8. Increased attention to the cost of operation of the various 
types and classes of locomotives in order that the total cost of 
operation of the various classes can be determined. The cost 
of fuel and wages generally runs over 50 per cent of the cost 
of operation and at present many roads made studies of fuel and 
wage cost, but are handicapped through inability to obtain the 
maintenance cost by types or classes of locomotives. 

9. Satisfactory water supply in order to reduce the necessity 
at shop terminals for delays incident to frequent boiler washing, 
repairing boiler leaks, etc. 

The last thought that I had in mind was expressed in a most 
effective manner by Mr. Storey yesterday in his talk, that was 
with relation to bringing about a better understanding between the 
various departments. 

I have had considerable experience in some of the various 
departments and I think that the average mechanical man—I 
mean in the minor class to which I belong—should better under- 
stand the transportation officer and that the transportation 
officer—the minor ones I am speaking of—should better under- 
stand the mechanical officer. I think that is one of the best 
ways of increasing efficiency on the modern locomotives, a better 
understanding between the roundhouse foreman and the yard- 
master and those people down to and below the rank of 
superintendent. 


General Comments 


C. A. Seley: I hesitate to take issue with my friend, Fetters, 
but there is one point in his paper about which I would like to 
raise a warning, that is regarding steel staybolts. A friend of 
mine some years ago, in charge of a road, a subsidiary of the 
Steel Corporation, said to me, “Why can’t we use steel for 
staybolts ?” 

I said, “There is a very good reason and, as proof of that 
reason, there is not a steel staybolt in any locomotive in the 
United States that I know of.” 5 

“Well,” he said, “look at the improvement there has been ™ 
steel in the. last few years. You can tie steel in a double bow 
knot and do all of these things that you could not do formerly, 
and that is what you need in a staybolt.” 

I said, “Try it and let me know what the results are.” 
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I did not see the man for some time, but another representative 
gw this man within a few weeks and he said, “I will take off 
my hat to Mr, Seley. I got some chrome-alloy steel, the finest 
[could get at Pittsburgh; you could do everything with it in a 
boratory. I made it into staybolts and put it into the boiler, 
but it didn’t last a week.” 

Another western road some years ago thought it would try 
steel for staybolts and got some soft steel and put it in. It lasted 
, while and then it commenced to break, but the unfortunate 
feature of the breakage was the fact that the bolts broke in 
punches. You are all aware of the breakage of steel axles, 
crank pins and other parts and doubtlessly have noticed the 
rather fresh break that sometimes made you wonder what sort 
of a blow or push or twist or strain could be put on fresh 
material to do that. It is a characteristic of steel to break in a 
curious fashion, on account of its homogeneity. Staybolt iron on 
the contrary is built up. As a result you get your fracture 
time when you don’t know much about it, and that is when you 
are firing up, when your firebox is full of smoke, when you 
can't observe the action of the staybolt, and that is the time 
that it gets a little check. 

That starts the progressive fracture and final failure of the 
staybolt. There are certain things you can do to lessen the 
breakage of staybolts by design. It is not necessary to go into 
that in this connection, but as regards the use of steel, permit 
me to make at least the warning, “Try it if you like.” 

It is a fact that steel is permitted for staybolts in the marine 
service of the United States. I have talked with the General in 
Washington and he admitted it and said he was sorry, but he 
couldn’t help it. He also said that any engineer having trouble 
with steel staybolts in a marine boiler generally stops the trouble 
by putting in an iron one. 

Another point I would like to bring up is efficiency; whether 
it is real or whether it is only apparent. In that connection, the 
remarks of Mr. Aishton with reference to getting acquainted with 
all the accounting methods were very pertinent. The cost of 
all these things, in the final analysis, is what counts, and we 
want to get the proper distribution of all the costs in making 
tests of new devices or materials that are on the road, of different 
classes of locomotives against one another, etc. 

I was struck with the application of that idea on the discussion 
of the stoker. It is true that the stoker will permit the use of 
an inferior fuel and has rather encouraged the use of an inferior 


fuel. Why shouldn’t it? What is the ultimate cost? There 
is the true measure. 

We do things on a railroad in rather a rough fashion. Very 
often we have been computing these results in ton-miles. What 


does a ton-mile mean? You multiply the number of tons by the 
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number of miles and you get ton-miles, but in making a test on 
a locomotive, particularly on a freight run, you are not taking 
into account the more important factor, that is, the question of 
time. An engine may take twice the hours that another engine 
takes in going over the road, but you get the same ton-miles. 

As an instance of that, recently a test was made on the N. C. 
& St. L., a syphon-equipped engine produced a result in ton- 
miles of a saving of 10.7 lb. of fuel, but in addition to that there 
was a time saving of 6.55 per cent. Now, there was something 
worth while. The operating officers of that road think more 
of that time saved than they do of the coal, and it occurred to 
me to combine those two expressions into one of saving, “ton- 
mile-hours,” and I got a result of 16%4 per cent. The question 
of time is an element in costs on a railroad, whatever you do. 

In this connection I would refer you to a recent discussion 
in the New York Railroad Club where Col, Emerson, of the 
U. S. A., gave a very pertinent discussion of ton-mile-hours, or 
elapsed time, in reference to the real cost of relative operations. 

GraAFTON GREENOUGH (Baldwin Locomotive Works): The 
thing which affects the efficiency of a locomotive is its ability 
to grow. It has two limitations. One of these may be termed 
financial and the other physical. The financial limitations are 
those that can be removed. Those things have been discussed. 
They are discussed on every road. They are discussed with 
almost every order for locomotives which is placed. Those 
are the things that can be removed. The physical limitations 
of the tunnels, the gage of track, the quality of the road, its 
ability to stand a load, those are the things which are ultimately 
going to be the limiting factor as to what we are able to do with 
the locomotive until they are removed. 

Now the strange, paradoxical aspect of this situation is that 
those very limitations up to the present time are the things which 
have made it necessary, irrespective of financial cost or con- 
venience to’ bring the locomotive to the state of economical 
efficiency which it now enjoys. For instance, if we had had 
roadbeds of infinite stability it would not have been necessary 
to go into the matter of counterbalancing and the use of higher 
grade steels for moving parts so that the dynamic augment 
would be reduced to a minimum. Had it not been for the 
limitations in height and width it would not have been necessary 
for us to use the superheater and various other devices to get 
all that is possible out of a boiler in a limited space of time. 

The one thought that I wish to leave with you is that we 
should try to overcome the financial difficulties so that we would 
plan for the future instead of the present. The time is coming 
when we will have seriously to consider what is to be done to 
get more room in which to put the tremendous units of power 
which we are now making and developing. 
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Locomotives Ready for Shipment, Eddystone Plant, Baldwin Locomotive Works 





































































































Report of the Committee on Loading Rules 


New Regulations Added for the Pyramidal Loading of 
Straight Concrete Pipe on Flat Cars 


URING the past year, the committee as a whole, as well 
D as subcommittees, have held meetings with shippers con- 
cerning recommendations for changes and additions to the 
loading rules. A number of suggestions for changes in the 
rules were also received from the members. Trial loads, em- 
bodying new forms of loading, were sent out and carefully fol- 
lowed to destination in order to determine the safety and prac- 
ticability of such loadings. In its work, your committee has had 
the hearty co-operation of the steel and automobile industries and 
is indebted to their representatives for their able assistance. 
As a result of these deliberations the committee submits the fol- 
lowing recommendations for changes in the rules for your ap- 
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Fig. 110-A—Loadiny of Straight End Concrete Pipe on Flat 
Cars 


proval and submission to letter ballot for adoption by the Mechani- 
cal Division : 
Rute 5 

To make clear to the shipper what weight of lading may be 
placed on cars, the following additional note is proposed: 

“Where cars are marked with capacity, 80,000 Ib. or over, they 
can be loaded to the above ‘Load Weight Limits, except where 
other load limit markings are stenciled on the cars.” 

RULE 9 

The wording of the section (a) of this rule has been revised as 
follows to clarify the meaning; the principle of the rule or per- 
mitted load weights has not been changed: 

“(a) For loads carried on one bearing-piece per car (with or 
without sliding-pieces) located at or near center of car, the weight 
of lading must not exceed two-thirds the capacity of car when car- 
ried on flat or drop-end gondola cars of all-steel or steel under- 
frame construction, or on flat or drop-end gondola cars of wooden 
construction having more than two truss rods. On all-steel or 
steel underframe flat or drop-end gondola cars constructed with 
fish-belly girders, the weight of lading must not exceed three- 
quarters of the capacity of car.” 

It is recommended to omit reference to Fig. 68 in fourth line of 
Rule 9 (e) and relocate bearing-piece on middle car of Fig. 67. 
Fig. 68 does not apply to this rule. The bearing-piece on middle 
car of Fig. 67 should be relocated on account of weight limits. 


Rute 19 

This rule is revised as follows to take care of special material, 
such as bridge girders, columns, etc., that are heavy at one end: 

“All carrying cars must be considered of the same capacity as 
the one of lesser capacity, except where the lading consists of spe- 
cially constructed material that is heavy at one end. Care should 
be taken not to exceed weight restrictions covered in Rules 9 (a), 
9 (b) and 9 (c) for each carrying car.” 


RuLE 21 


This rule is revised as follows to permit securing the lift lever 
where it cannot be readily disconnected from the coupler lock lift: 
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“The cars must be jacked apart by placing one jack on each side 
of the coupler, separating the cars until the couplers are pulled out 
to the fullest extent, inserting metal blocks (except cast iron) to 
completely fill the space between horn of coupler and end sill, dis. 
connecting the lock pin connection (where practical) or securing 
the lift lever so as to render it inoperative. See Figs, 3 and 4. 





“Note-—Composite spacing block, as shown on Fig. 3-A, may be 
used as an alternative arrangement for twin or triple loads,” 


RuLe 27 


In the twelfth and thirteenth lines it is proposed to change th 
reference “Figs. 48 or 53” to read “Figs. 49 and 53.” Fig. 48 js 
obsolete. Fig. 49 is included as an additional reference. 


RULE 28 


The rule is revised, as shown below, to overcome the difficulty 
experienced by shippers in obtaining the required 4-in. clearance 
between lading and floor of car with flexible material. The com- 
mittee considered this safe on steel or steel underframe cars. 

“Bearing-pieces must never be placed between bolster and end 
of car, unless special provision is made therefor in detail instruc- 
tions. When there is but one bearing-piece on a car, it must be 
placed at least 12 in. from center of bolster toward center of car. 
Sliding-pieces should preferably be placed over the car body-bol- 
ster, but in the case of flexible material, in order to obtain the re- 
quired 4-in, clearance from floor of car, the sliding-pieces may be 
placed not more than 18 in. ahead of center line of bolster on cars 
of steel or steel underframe construction.” 


Rute 155 


The second paragraph of this rule is revised to omit reference 
to 10-in. clearance between lading at the doorway and inside of the 
door line. In maintaining the 10-in. clearance, material loaded 
longitudinally with the car works out between the sides of the car 
and tiers at the doorway. The revised rule permits loading mate- 
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Fig. 110-B—Loading of Straight End Concrete Pipe on Flat 
Cars 


rial at the doorway to the inside line of the car. This will prevent 
material loaded longitudinally from working out of place. 
It is proposed to change Fig. 39 to conform to the proposed 
change in Rule 155. 
Rute 207 


This rule is revised to omit reference to form of loading shown 
on Figs. 47 and 48, which are obsolete, and placed on basis of 
loading shown in Fig. 49, which is the form in common use. It 18 
proposed to omit Figs. 47 and 48 from the rules. 

“Large girders loaded on flat side on flat cars, must always be 
carried on bearing-pieces not less than 3 in. by 8 in. in section. 
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Bearing-pieces must be placed near each bolster and not more than 
18 in. from center line of bolster. Spacing planks not less than 
2 in. by 8 in. in section must be placed between consecutive girders 
and girders must be clamped together as shown in Fig. 49. Top 
clamping pieces to be not less than 4 in. by 6 in. in section (hard- 
wood with Y2-in. bolts in each end to prevent splitting) and vertical 
rods not less than 1 in, in diameter, passing through bearing-piece, 
floor of car and cleat 2 in. by 4 in. by 18 in. placed longitudinally 


nuder floor of car. With loads 24 in. in height or over, braces 
must be added as shown in Fig. 53.” 

It is proposed to omit the last three lines of the note at bottom 
of Fig. 49, reading as fellows: “When bearing- pieces must be 
bolted through floor and cleat-as shown in Fig. 37.” The bearing- 
pieces referred to are secured by rods passing through bearing- 
pieces and floor of car, as shown on Fig. 49, and latter portion of 
note 18 unnecessary. 

Rute 208 

Th st paragraph of this rule is revised to permit loading 
girders and halt-roof trusses (single loads) without bearing-pieces 
where they can be so loaded without damage to the material. 

“Open girders, half-roof trusses, and similar material, loaded on 
single gondola cars, as shown in Fig. 50, must rest on two bearing- 
pieces wien bearing-pieces are necessary to protect car and lading. 
When loaded on single gondola car with overhang protected by an 
idler, as shown in Fig. 50-A, two bearing-pieces not less than 6 in. 
wide and 4 in, thick must be used. On all loads, whether sup- 
ported | aring-pieces or not, two tumbers not less than 4 in. by 
6 in. must be placed above lower chord of trusses or girders, and 
securely bolted through bearing-pieces, floor and longitudinal cleat 
under floor. Load must be secured from shifting transversely by 
pairs of 4-in. by 5 in. hardwood stakes or green saplings 5 in. in 
diameter at center, and opposite stakes fastened together by means 
of two lin. by 6-in. tie boards, one on each side of stake, and se- 
cured ch end by three ten-penny wire nails, the boards passing 
under touching top chords of trusses or girders. Two blocks 
about a foot in length and of sufficient height to block outside 
girders must be securely nailed with not less than six ten-penny 
Wire nai etween tie boards against outside girders. Diagonal 
braces n be fastened to stakes and cross-tie boards.” 

RuLeE 223 
Thi has been revised as follows to permit increased length 


f 01 where cars of long wheel base are used. 

“This method of loading, as shown by Figs. 58, 59 and 60, may 
be m of to load long lattice girders, columns, one-half roof 
trusses and similar material that would be injured if loaded on 
more t ne car. The total length of material loaded in this 
ot exceed twice the distance between center of bear- 

5 ft., where the material is of uniform weight 


} hy 
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ts length. Where the material is of special construc- 
ight overhang, a length of overhang not to exceed 70 
per the distance between center of bearing-pieces will be 
pern In all cases the limits in Rules 13 and 221 for length, 
widt| ight of overhang shall not be excéeded. From a point 


transit, it is a very undesirable method and should be 
vhen absolutely necessary. A maximum limit of 80,000 
ced on loads of this character.” 


Rute 224 


sed to omit from the last paragraph reference to Rule 
last sentence of paragraph read as follows: “To pre- 
vent | tudinal motion, plates or clamps should be applied in the 
10st s le manner.” Rule 207 is no longer applicable. 


207, m 


Rute 225 

To rm with the proposed revision of Rule 28, this rule is 
eVis i lows : 

“Be ieces must never be placed between bolster and end of 
Car, unl emai provision is made therefor in detail instructions. 
When there is but one bearing-piece per car, either on floor or on 
top of sides, it must be placed at least 12 in. from center of 
car body-bolster toward center of car. Sliding-pieces should pref- 
erably be placed over the car body-bolster, but in the case of flexi- 
ble ma 1, in order to obtain the required 4-in. clearance from 
floor of car, the sliding-pieces may be placed not more than 18 in. 
ahead nter line of bolster on cars of steel or steel underframe 
Construction.’ 

Rute 227-B 
It is proposed to change the limit for height of load in paragraph 


(g) from 6 ft. to 7 ft., making the paragraph read, “Loads are 
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limited to 7 ft. in height. For allowable weight of load see General 
Rules 9-A, 9-B and 9-C.” 

The width of twin and triple loads is greatly restricted on drop- 
end gondola cars that are narrow between end gate stops, and it is 
necessary to load 7 ft. high to get the load allowance permitted 
under Rules 5 and 9. 

Rute 227-D 

In the first line of the third paragraph, it is proposed to change 
the limit for height of load from 6 ft. to 7 ft., making the para- 
graph read, “Loads 4 ft. and not over 7 ft. in height, two binders, 
located between bearing-pieces, each binder to be located 3 ft. from 
bearing-piece.” 

The change is proposed to conform with change in Rule 227-B 
Paragraph (g). 

Fic. 61 

It is proposed to show the bearing-piece at right side of cut, on 
top of car side in place of below the top of car side, to conform 
with requirements of Rule 229. 


SxetcH A—PacE 117 


It is proposed to change the note reading “wrought iron plate” 
to read “iron or steel plate,” to permit use of material available at 
the mills. 


Rules for Loading Rolled Material of Small 
Sectional Area, Rails, Etc., on Open Cars 


It is proposed to include General Rule 15 with the group of 
general rules shown for this class of lading. General Rule 15 
covers the wiring together of opposite stakes and applies to the 
side stakes mentioned in the detail rules under this group. 


Rute 302 


Rule 302: It is proposed to omit the fourth paragraph of this 
rule. The paragraph does not adequately cover boiler shells 
loaded on two or more cars and as this is a special shipment it is 
recommended that reference to same be omitted from the rules. 


New Rute 400-a 


It is proposed to add a new rule on pyramidal loading of 
straight end concrete pipe on flat cars, as follows: 

Rule 400-A. Pipe must not be loaded more than 6 ft. 6 in. 
high from floor of car. 

Pipe 12 in. to 32 in. in diameter to be loaded in pyramidal form 
as per Figs. 110-A and 110-B. 

Corrugated pipe must be stepped back from end, one-half length 
of one pipe; smooth pipe must be stepped back full length of one 
pipe when end bulkhead ts not used. 

When necessary to load out to a flush end, a syitable bulkhead 
with a crossarm on each course above bottom course, as per Fig. 
110-B, must be placed on eack end, tied with a rod not less than 
Y% in. in diameter or four. strands of % in. diameter wire from 
bulkhead to bulkhead through top course of pipe or along center 
line of load near top. Bulkhead to consist of one 2 in. by 6 in. 
upright chocked at’ floor with one 4 in. by 4 in. by 8 in. block, 
or two 2-in. by 4-in. properly spiked to floor, and one 2 in. by 6 in. 
cross arm fastened to upright with five forty-penny nails for each 
course. above bottom course. 

For pipe 12 to 18 in. in diameter inclusive, use one 2-in. by 
4-in. for side blocking. For pipe over 18 in. and including 36 in. 
in diameter, tise two 2-in. by 4-in. for side blocking. For pipe 
over 36 in. in diameter use three 2-in. by 6-in. for side blocking. 
End blocking for pipe 12 in. and over in diameter to be in accord- 
ance with Fig. 110-A. 

This rule is prepared to cover straight end concrete pipe loaded 
on flat cars. This product is now being shipped in large 
quantities. 

Fics. 115 anp 117 


It is proposed to change these figures to show 2-in. by 4-in. 
bracing between the bulkheads at doorway in place of 1-in. by 
6-in. bracing now shown, in order to increase the strength of the 
bracing. The change is in line with present practice. 


TABLE OF Woons UNpErR RUvuLE 508 


It is proposed to omit “Virginia and Carolina Pine” from 
Group No. 1. It is proposed to substitute, “Short Leaf or Long 
Leaf Yellow Pine” for the classification “Southern Yellow Pine” 
in Group No. 2. 

After a number of years’ experience, the automobile shippers 
are of the opinion that long leaf or short leaf yellow pine wheel 
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blocks are practically equal in efficiency for blocking automobiles. 
Further, the character of the wood is such that it is often difficult 
to distinguish between the two grades. “Southern Yellow Pine” 
is a more general classification and has led to some confusion 
in its interpretation. “Virginia and Carolina Pine” is a species 
of short leaf yellow pine and should be omitted from Group 1 
to conform with the proposed change in Group 2. 


Rute 519 


The note under this rule is changed to cover devices that are 
in use and giving satisfactory service. “Note—Any mechanical 
device used as a substitute for the wheel blocks, side strips or 
wheel tie downs specified in the rules will be accepted as an 
alternative if equally efficient to that specified in the rules. 
Drawings and specifications of such devices shall be filed with 
the loading Rules Committee.” 


Rute 532 


This rule is revised to permit use of decking constructed of 
2-in. by 4-in. commercial material for cars under 2,000 lb. in 
weight. This decking when carefully prepared and applied, has 
given satisfactory service with the lighter cars. 

“The truss or horse method is the one recommended. It is 
adaptable to any size or kind of vehicle. The horse required for 
vehicles up to 3,000 lb. in weight, consists of two legs to the 
floor and an arm to the wall of the freight car. For vehicles up 
to 2,000 lb. in weight, 2-in by 4-in. commercial lumber may be 
used for the legs if the horses are prepared and applied in accord- 
ance with specifications on file with the Loading Rules Com- 
mittee. For vehicles over 2,000 Ib. in weight and up to 3,000 
lb. in weight, 2-in. by 6-in. material shall be used for the legs. 
Four horses are required for double-decking and two for tilting 
vehicles, one for each wheel or axle raised. (See Rule 500 which 
governs.)” 

Rute 533 


This rule is revised to conform with proposed changes in 
Rule 532, 

“The horse required for vehicles over 3,000 lb. in weight con- 
sists of three legs to the floor and an arm to the wall. Where 
three legs are used, 2-in. by 6-in. material will be sufficient for 
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legs on cars up to 5,000 Ib. in weight. For increased weights 
increase the size of lumber; for instance, a truck weighing 10,000 
lb. would have a central leg not less than 4-in. by 8-in. (See 
Figs. 131 and 132.) (See Rule 500 which governs.)” 


RECOMMENDATIONS FOR NEW Cars 


In a recent conference on Loading Rules, the Steel Shippers 
offered the following recommendations in connection with new 
cars: 


First—All drop end gondola cars to be equipped with end gates 
that are easily removed and replaced (pin and cotter type hinge), 
With drop-end gates secured to the car permanently (and lying 
flat on the floor) the shippers have difficulty in getting the re- 
quired 4-in. clearance between end gate and lading on twin and 
triple shipments. 

Second—All flat and drop end gondola cars to be equipped with 
drop down type brake staff. 

Third—Allow greatest possible distance between end gate stops 
on drop end gondola cars. 

As these suggestions are matters of design, they are submitted 
to the Car Construction Committee for consideration in connection 
with designs for new cars. 


The members of the committee are R. L. Kleine, Chairman, 
Pennsylvania; R. H. Dyer, N. & W.; E. J. Robertson, M. St. 
P. & S. S. M.; Samuel Lynn, Master Car Builder, P. & L. E; 
Ira Everett, Lehigh Valley Railroad, and G. R. Lovejoy, Detroit 
Terminal. 


Discussion 


F. W. Brazier (N. Y, C.): I move that the report be accepted 
and submitted to letter ballot. 
Motion seconded and carried. 


Port WaSHINGTON, Lonc ISLAND, 15 miles out from New York 
City, on the Long Island Railroad, is celebrating the twenty-fifth 
anniversary of the opening of railroad communication into the 
town. The plaza at the railroad station is the scene of some 
of the principal festivities, including concerts by three bands. 





New Boston & Maine 2-10-2 Type Locomotive at Billerica Shops 
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Report on Electric Rolling Stock 


The Committee Proposes General Specifications for 
Periodical Inspection and Maintenance 


HE committee submits the accompanying rules for the mainte- 

4 nance of electrical equipment, both locomotives and cars, in 

h general terms that rules covering local conditions can 

be added to them, and recommends consideration of these rules 

as the recommended practice of the Mechanical Division of the 
American Railway Association. 


Instructions for Maintenance of Electrical 
Equipment of Rolling Stock 


These instructions are based, in general, on the experience and 
actual practice of those roads having electrically equipped rolling 
stock. They are offered as suggested practice for other roads 
having equipment of this character. It should be understood, 
however, that the requirements are not binding and may be 
modified in any respect to suit the local conditions on the roads 


adopting them. Inasmuch as these instructions necessitate the 
performance of work on electrical apparatus and circuits, atten- 
tion is called to the fact that such additional instructions, as may 
be necessary, must be issued to insure that the work is performed 


in such a manner as to avoid personal injury to the workmen. 

1, Such parts of these instructions as are applicable to any 
class of equipment, shall be considered to apply to that class of 
equipment 

2, The periods of regular inspection shall be as follows: 

(a) Locomotives—Every 2,500 miles, or such other mileage as 
may be considered suitable. 


(b) Multiple Unit Cars—Every 1,500 miles, or such other 


mileage as may be considered suitable. 
3. The periods of heavy inspection shall be as follows: 
(a) Locomotives—Every 10 regular inspections. _ 
(b) Multiple Unit Cars—Every 10 regular inspections. 


4, The periods of class repairs shall be as follows: 
(a) Locomotives—Every 150,000 miles. 


(b) Multiple Unit Cars—Every 100,000 miles. 

5, At regular inspections the following work shall be performed : 

Main Motors—(a) Inspect motors for mechanical and electrical 
condition. (b) Gage with feelers the mechanical clearance be- 


tween armature and pole faces to determine wear of armature 
bearings; also check lateral movement of armature. (c) Clean 
commutator and string band. (d) Inspect brushes and brush 
shunts to determine that brushes are properly seated on the com- 
mutator and fit the brush holder, that the brushes do not have 
copper embedded in the contact face, that the shunt connections 
are tight and shunts are not broken. Repair defects or renew 
brushes or shunts. (e) Lubricate armature and axle bearings. 
(f) Examine air connections and repair defects. (g) Inspect 
motor nose suspension, gears and pinions, and repair if necessary. 
(h) Blow out all dirt with dry compressed air. (i) Test insula- 
tion resistance with 35,000-ohm magneto, or 1,000 volts to ground 


lor one minute, for short circuits and grounds. 

Main Motor Wiring, Including Bus Jumpers—(a) Inspect mo- 
tor circuit wiring and conduit for mechanical defects and defective 
insulation. See that all connections are tight. Repair all defects 


found. (b) Test all motor circuit wiring and connected apparatus, 
such as rheostats, circuit breaker, switches, etc., with 35,000-ohm 
magneto, or 1,000 volts to ground for one minute, for short cir- 
cults and grounds. Repair all defects found. 

Rheostats—(a) Inspect all rheostats for broken grids and loose 


connections. Repair all defects found. Test rheostats with 1,000 
volts for short circuits or grounds. ; 
Circuit ] ‘eakers—(a) ‘Clean circuit breaker and inspect contacts 


and connections. Clean insulators. Dress or renew defective con- 


‘acts, Inspect supporting bolts and insulators. Test operation, 
including re-set and tripping device. (b) Where oil circuit 
rarely are mounted outside of car or locomotive, it will prob- 
2 y be necessary to change the grade of oil in winter and sum- 
*t. This should be done at the nearest regular inspection. 

f Reverser—(a) Clean reverser and inspect contacts and connec- 
‘ns, Dress or renew defective contacts. Clean insulators. 


{b) Inspect magnet valves and clean or adjust as needed. (c) Test 
see that reverser operates properly. 


_Teplacing if necessary. 


529 


Switch Group or Contactors—(a) Clean switches and if neces- 
sary renew or dress contacts. Examine arc chutes and repair or 
replace sides if necessary. Wipe off insulator. (b) See that all 
connections are tight. (c) Examine and clean interlock contacts, 
examine fingers for tension and adjust if necessary. (d) Inspect 
magnet valves and clean or adjust as needed. (e) Test to see 
that switches operate properly. , 

Transformer and Impedance Coils—(a) Examine connections 
for mechanical condition. See that connections are tight. Repair 
all defects. (b) Examine air connections and repair defects. (c) 
Blow out ducts with compressed air. 

Pantographs and Connections—(a) Examine shoes and horns, 
(b) Examine hinges, tubing, links, etc., 
for wear or defects. (c) Examine shunts and connections for 
signs of heating or breakage. (d) Examine hoses for leakage 
or weakness. Wipe off insulators and see that they are in good 
condition. (e).Test operation. Gage height of low voltage pan- 
tographs. See that high voltage pantograph pressures are within 
required limits. 

Trolley Pole and Parts—(a) Inspect trolley base, pole, harp 
and wheel. Straighten or renew bent or defective poles. Adjust 
contact tension between harp and wheel if needed. Renew de- 
fective wheels. (b) Inspect trolley rope and retriever. Renew 
rope and repair or renew retriever as needed. (c) See that all 
parts operate properly. 

Third Rail Shoe Beams and Brackets—(a) Inspect third rail 
shoe beams and brackets for split or broken beams, and broken 
or loose bracket bolts. Tighten bracket bolts or renew defective 
parts. 

Third Rail Shoe Leads—(a) Inspect third rail shoe leads, con- 
nections and conduit. Tighten connections and renew defective 
parts. ‘ 

Third Rail Contact Shoes—(a) Inspect third rail contact shoes. 
Renew worn or broken shoes. (b) Gage third rail contact shoes 
to see that they are in proper position in both vertical and hori- 
zontal planes. Adjust to correct position if necessary. (c) Dur- 
ing and immediately prior to cold weather, examine extra pressure 
devices and sleet scrapers, maintaining them in first class con- 
dition. (d) Examine, test, and gage automatic train stops, re- 
pairing any defects found. 

Third Rail Shoe and Other Fuses—(a) Inspect fuses, fuse 
blocks and supports. See that proper number of fuses is in each 
box. Repair or renew if defective. (b) Test fuse clamp opera- 
tion to see that it works freely. 

Knife Switches and Grounding Switches—(a) Inspect to see 
that blade meets jaws squarely; that contact surfaces are smooth 
and make contact all over with proper pressure. (b) Inspect 
operating mechanism, if any, and see that it operates properly. 
(c) Inspect connections to see that they are secure and show no 
signs of heating. 

Trolley Lightning Arrestor and Ground—(a) Inspect trolley 
lightning arrestor. Repair, renew or tighten as may be necessary. 

Conduit Carrying 600-Volt Wiring Inside Car—(a) Inspect 
grounds and test with bank of lamps to make sure the conduit is 
properly grounded. ; 

Main and Regenerative Control Circuits and Electrical Connec- 
tions to Air Break Apparatus, Including Jwmpers—(a) Inspect 
control circuit, and electro-pneumatic brake circuit, wiring and 
conduit for mechanical defects. Repair or renew any parts found 
defective. (b) Test all control apparatus and electro-pneumatic 
brake apparatus with 35,000-ohm magneto, or 500 volts, for shorts 
and grounds. Repair all defects found. (c) Inspect all interlocks 
for worn or broken fingers and loose connections. (d) Try out 
sequence of switches and operation of electro-pneumatic brake; 
checking out for grounds with voltmeter at the same time. 

Master Controller and Electro-Pnewmatic Engineer's Brake 
Valve—(a) Remove covers and inspect for burned or broken 
fingers, rough drum, loose connections, etc. Operate controller 
to see that fingers have proper lift and clearance. Renew or re- 
pair as needed. (b) Test operation of control plug or cutout 
switch and push buttons. Repair or adjust if needed. 

Edison Battery—(a) The electrolyte shall be adjusted to the 
proper level, using an Edison cell filler, by adding distilled water. 

(b) The voltage of the battery as a whole shall be read, the 
battery discharging for one minute at approximately normal rate. 
Individual cell readings shall also be taken. (c) Should the 
voltage of the battery as a whole average 1.2 volts per cell or 

























































































































































































less, the battery shall be fully charged. If any cell is materially 
lower than the average, action shall be taken to overcome the 
trouble. 

Lead Batteries—(a) Check the voltage and specific gravity of 
each cell. If the voltage of the battery as a whole is lower than 
normal, or if the individual voltage or specific gravity of any 
cell is lower than the average, determine the cause and rectify 
it. (b) Fill all cells with distilled water to proper level. If the 
level of electrolyte in any cell is found materially lower than that 
of the average, determine the cause and rectify it. (c) Keep the 
terminals and connections clean and cover with vaseline to pre- 
vent corrosion. 

Circuit Breaker Re-set Switch—(a) Inspect circuit breaker re- 
set switch. Dress or renew contacts if necessary. (b) Check 
operation of circuit breaker. 

Relays—(a) Inspect and adjust if necessary, all relays, seeing 
that they function properly and are in good condition. 

Comptroller Motor, Blower Motor and Motor Generator Set— 
(a) Inspect motors and motor generator set for electrical and 
mechanical condition. (b) ‘Check bearing wear by use of feeder 
gage in air gap. (c) Clean commutator if necessary. (d) Inspect 
brushes and shunts, see that brushes fit properly to commutator 
and in brush holder. See that holders are not worn and that 
shunts are in good condition, that no copper is embedded in brush 
surfaces. Repair defects or renew brushes. (e) Lubricate bear- 
ings and see that oiling device is in good condition. (f) Make 
any other repairs necessary. (g) Blow out with compressed air. 

Compressor Governor and Governor Switch—(a) Inspect con- 
tacts. Dress or renew if necessary. Examine shunts. (b) Clean 
switch piston insulator. (c) Test operation. Adjust for pressure 
desired, if necessary, or renew diaphragm. 

Switchboard—(a) Clean panel. (b) Inspect switches. Dress 
or tighten contacts as may be necessary. (c) Inspect fuses. Re- 
new defective ones. See that they are properly held by clips. 

Headlights and Headlight Resistances—(a) Clean lens and re- 
flector. (b) Renew lens if necessary. (c) Inspect connections 
and resistance, and test if necessary. (d) Test headlight. 

Heater and Heater Wiring (During Heating Season Only)— 
(a) Inspect heater connections. Tighten if necessary. (b) Test 
heaters. Repair or renew defective parts. 

All Auxiliary Apparatus and Circuits—(a) Test all auxiliary 
apparatus and circuits with 35,000-ohm magneto, or 1,000 volts, 
for shorts and grounds. Repair all defects found. 

Fan and Intake Box—(a) Check fan for vibration and repair 
if necessary. (b) Open intake box. Remove air straining device 
if used, and replace with clean one, after blowing out box thor- 
oughly with compressed air. 

Miscellaneous apparatus—(a) Inspect all apparatus not men- 
tioned and place in good condition. 

Blowing Out With Compressed Air—(a) After completion of 
inspection and repairs; all apparatus should be thoroughly blown 
out with dry compressed air, taking care not to use sufficient 
pressure to damage insulation. 


6. At heavy inspection periods, in addition to the above work, 
the following shall be done: 


Main Motors—(a) Test all parts with 1,000 volts alternating 
current to ground for one minute. (b) Clean string bands and 
paint with insulating paint or varnish if needed. 

Main Motor Wiring, Including Bus Jwmpers—(a) Test all mo- 
tors, motor circuit wiring, and connected apparatus, with 1,000 
volts alternating current to ground for one minute. 

Circuit Breakers—(a) Clean and oil all moving parts. ‘Clean 
and oil piston, renewing packing cup if needed. Remove valve 
magnet armature and valves, cleaning and repairing as needed. 
(b) Test breaker under load to see that it opens at proper current. 

Reverser—(a) ‘Clean and oil all moving parts. Clean and oil 
pistons, renewing packing cups if needed. Remove valve magnet 
armatures and valves, cleaning and repairing as needed. 

Switch Group or Contactors—-(a) Remove magnet valve arma- 
ture and valves, clean and repair as needed. (b) Give interlocks 
and fingers special attention. (c) Replace leaking packing cups. 

Pantographs and Connections—(a) Clean insulators of high 
voltage-pantographs and test with megger. (b) Test insulation 
of low voltage pantographs, with 1,000 volts alternating current 
to ground for one minute. (c) Clean and lubricate cylinders of 
high voltage pantographs every fifth inspection, and of low voltage 
pantographs every tenth inspection. 

Third Rail Shoe Leads and Shoes—(a) Remove tape from 
terminals and examine for broken wires or defective soldering. 
Repair as needed and re-tape. (b) Clean and paint shoe beams 
with black asphaltum paint. (c) Test shoes and cables with 1,000 
volts alternating current to ground for one minute. 

Main and Regenerative Control Circuits and Electrical Connec- 
tions to Air Brake Apparatus, Including Jumpers—(a) All con- 
trol wiring and connected apparatus shall be tested for grounds 
and shorts with alternating current, as follows: Battery control 
equipment, 500 volts; line control equipment, 1,000 volts. 
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Control Jumpers—(a) At least once each year all train ling 
jumpers to be removed from service, cleaned and repaired, A 
current of 45 amperes for 4 minute shall be applied to all wires 
as a test for fractured cable strands and loose connections. 

Edison Batteries—(a) Clean tops and outside of Edison cells 
with dry compressed air or dry steam. Coat top of cans with 
— vaseline and seats of valve caps lightly with Edison battery 
oil. 

Lead Batteries—(a) Remove battery, and after filling each cel] 
to proper level with distilled water, give the battery an overcharge 
at normal rate for at least one hour after the specific gravity 
for each cell has become constant. After this overcharge, adjust 
gravity in each cell. 

Compressor and Blower Motors—(a) Test with 1,000 volts al. 
ternating current to ground for one minute. 

Motor Generator Sets—(a) Remove motor generator, clean 
repair and paint as found necessary, test windings by applying 
800 volts alternating current for a period of 30 seconds on the 
alternating current end and 500 volts alternating current for a 
period of 30 seconds on the direct current end. (b) Replace on 
car or locomotive and check output on direct current end with 
ammeter and voltmeter. 

All Auxiliary Apparatus and Circuits—(a) Test with 1,000 volts 
alternating current to ground for one minute. 


7. At class repairs, in addition to the work done at regular and 


—_ inspections (except voltage tests) the following shall be 
one: 


__ Main Motors—(a) Inspect motor shaft for wear, etc. 
if necessary. (b) Remove armature, clean, dip in insulating paint 
and bake. (c) Renew band wires if necessary. (d) Turn com- 
mutators and undercut. (e) Inspect, clean and paint motor hous- 
ing. (f) Clean, dip in insulating paint and bake motor fields. 
(g) Inspect armature and axle bearings. Renew or repair as may 
be necessary. (h) Inspect pinions for wear and defects. Renew 
if uecessary. (i) Inspect gears and flexible drive for wear and 
defects. Renew any parts found unfit for service. (j) Inspect 
all bolts and suspension parts. Repair or renew as needed, 

Mam Motors and Main Motor Circuits--(a) Test insulation 
resistance with megger before and after voltage test. (b) Apply 
1,500 volts alternating current momentarily and 1,000 volts for 
one minute. (c) Clean and paint all cables. 

Main Transformers and Impedance Coils—(a) Remove from 
car, clean thoroughly. (b) Paint all connections. (c) Test wind- 
ings with megger. (d) Replace on car. 

Circuit Breaker—(a) Remove circuit breaker, clean, dip and 
bake coils. Place in good mechanical and electrical condition. 
Renew worn parts as needed. 

Main and Regenerative Control Circuits and Apparatus—(a) 
Remove switch groups or contactors, master controllers, relays, 
etc. Entirely dismantle and overhaul. Adjust tension of fingers 
and clean interlock contacts. Adjust magnet valves, replacing 
parts as needed. Replace packing cups in all air cylinders and 
renew contact tips and arc chutes as needed. Repair worn parts 
of switches or contractors. Dip and bake contractor coils. In re- 
assembling, see that all parts are in adjustment. (b) Test control 
parts of battery control equipment with 500 volts to ground for 
one minute. Test control parts of line control equipment; and 
main current parts of all equipment, with 1,500 volts momentarily 
to ground, followed by 1,000 volts to ground for one minute. 
(c) Test insulation resistance with megger before and after voltage 
test. 

Blower and Compressor Motors and Motor Generator Sets— 
(a) Remove and dismantle. (b) Clean, dip and bake armatures 
and fields. (c) Clean and paint frames and leads. (d) Tum 
commutators and undercut if needed. (e) Renew band wires 
needed. (f) Examine bearings and renew if worn. (g) Re 
assemble and test with 1,500 volts alternating current momentarily 
to ground, followed by 1,000 volts alternating current to ground 
for one minute. 

Other Apparatus and Circuits—(a) Dismantle, overhaul, and 
place in first class condition. Inspect wiring for chafed or broken 
places, loose terminals and defective taping. Repair or replace 
as needed. 

Edison Batteries—(a) Clean tops and sides with dry steam ' 
remove all foreign matter and loose paint. (b) Dip in suitable 
insulating paint to coat bottoms and sides of cans and crate, but 
not tops of cans. (c) Test for capacity. (d) Renew solution It 
needed. (e) Replace defective cells and fully charge battery. 

Lead Batteries—(a) Remove the battery and dismantle entirely. 
Wash out sediment and clean plates. Straighten or replace buckled 
and worn plates, replace defective separators, test jars for leakage, 
repair or replace weak crates, reassemble and fill with new elect: 
lyte, overcharge for at least one hour and adjust gravity ° 
electrolyte. 1! 

All Equipment—After assembling on locomotive or car, test 3 
apparatus and connected wiring as follows: (a) Apparatus @ 
wiring carrying power current, 1,500 volts alternating current f 
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ground and between circuits momentarily followed by 1,000 volts 
aiternating current to ground for one minute. Test with megger 
pefore and after voltage test. (b) Control apparatus and wiring 
on line control equipment, 1,500 volts alternating current to ground 
momentarily followed by 1,000 volts alternating current to ground 
for one minute. In addition, test between all circuits with 1,000 
yolts alternating current momentarily. Test with megger before 
and after voltage tests. (c) Control apparatus on battery control 
equipment, 500 volts to ground for one minute. In addition, test 
between all circuits with 500 volts momentarily. Test with megger 
before and after voltage tests. 


The members of the committee are: G. C. Bishop (Chairman), 
Long Island; W. L. Bean, N. Y., N. H. & H.; J. H. Davis, 


Electrical Engineer, B. & O.; J. V. B. Duer, Pennsylvania; A. 
Kearney, Superintendent Motive Power, N. & W.; C. H. Quereau, 
N. Y. C., and L. K. Sillcox, C., M. & St. P. 
Discussion 
J. H. Davis (B. & O.): I did not come prepared to present this 
paper, king that Mr. Bishop, the chairman, would do so. 
There een no meeting of the committee, and Mr. Bishop pre- 
ared the information and submitted it to the committee members. 
There ; been some criticism relative to recommending these 
rules, or submitting them as recommended. No provision has 
been made for the daily inspection of electrical equipment for 
either 1 tives or multiple unit cars. I believe it would be well 
the committee to consider a revision of the paper and provide 
r further inspections. 
In general these specifications or instructions are applicable to 
any class of equipment. Reference is made to the third-rail shoe 
and other fuses. I believe the committee will want to modify 


1 little. What we are really trying to cover is fuses as well 
Tali snoes., 
that this paper, when finally prepared and put into a 
better shape, will be a valuable one for the member com- 
panies having to do with the operation and maintenance of elec- 
tives and multiple cars and I hope there may be 
ion in order that the committee in making any revision 
re it all the information possible. 
oleman: The committee would like to review this 
per, ly, for another year. It is now before you for discus- 
n and a tion would be in order to accept the paper to be 
printed in the proceedings and the committee continued for fur- 
nvestigation, to prepare a full report next year. 
I move that the paper be accepted and printed in the 
broceedin i the committee continued. 

'viatt: It will be noted that the committee has specified 
ges and still leaves it optional with the operating 
termine the extension of that mileage before the in- 
ide. From my knowledge of this class of equipment 
most important things is an inspection based upon 
ige; in other words, to find out your troubles before 

ippen. This refers to mighty important electrical 

I would second the motion that the committee be 

| this paper brought before the convention next year 

definite recommendations as to the mileage, but 

material in line with the suggestions as to inspec- 
lon, maintenance and so forth. 














Questions Wisdom of Proposed Instructions 


x, (C. M. & St. P.): In general, a uniform set of 
r the maintenance of electrical equipment of rolling 
ist under the present conditions, neither feasible nor 
h rules or instructions must have as their purpose 
ith of the following objects: 1. The standardization 
practice. 2. To serve as a guide for a set of in- 








“uctions to those roads which are in a position to need such 
sistance, 

elt the rst object in mind, I believe that the tendency to 
ae ider uniform rules complex and often dissimilar 
pent operating under dissimilar conditions and which par- 
te ane “* zards locomotives, is not and, in the present state of 
cond so be standard, is to be deplored. I am heartily in 
Wattce 7 standardization, not only on paper but actually in 


se things which in their use and application are 
h and similar enough to make their standardization 
do not believe that the proposed attempt comes 


versal enc 
Moftable, by 
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into this class. The resulting rules can, at best, be but a com- 
promise and actual practice will vary just the same. 

A competent management will adhere to a program based upon 
its own experience or the expert experience of those familiar 
with the problem. If the proposed rules are intended for the 
guidance of those contemplating electrification, their value will 
be questionable as, owing to the fact that certain items cover 
certain types only, it will not be known which are applicable and 
which are not, without the advice or under the direction of those 
having experience, in which case the rules would be unnecessary. 
In any event, the maintenance work will actually have to be done 
by men who are experienced in such work, and to them many of 
the detail instructions, covering operations required and involved 
in maintenance, will appear superfluous and unnecessary. 

The most feasible and profitable way for any road to handle the 
standardization of maintenance, either of methods at one shop 
or as regards uniformity at the different shops of the road, is 
through meetings at which are represented those who are connected 
with the operation and therefore in the best position to determine 
the questions involved and keep the situation lined up to the re- 
quirements as they develop. This might be supplemented by oc- 
casional interchange visits of proper supervisors of the different 
roads, so that proper improvements in methods or practice de- 
veloped in a particular case may, if applicable, be mutually taken 
advantage of. 

It will. be seen from the above that I question the soundness of 
the principle of the proposed instructions, feeling that the latter 
cannot be laid down with the specificness attempted, for the equip- 
ment and conditions varying so widely, and still possess the value 
which A. R. A. rules, etc., should possess. 


Suggests an Alternative Course 


If the urge for the standardization: of maintenance, under such 
dissimilar conditions, cannot be resisted, the following alternative 
course might be considered: 


Agree to what is meant by the terms “regular inspection,” 
“heavy inspections,” “class repairs,’ etc., as applied to electrical 
equipment and as is undertaken in your pamphlet, “Steam and 
Electric Locomotive Repairs,” June, 1921; develop the char- 
acter of the work usually covered under each term and, if desired, 
supplement this with a statement by each road covering, in gen- 
eral, the character of equipment it maintains, and its usual main- 
tenance practices. 


The proposed instructions, outside of the length of periods, are 
fairly comprehensive for 750-V. direct current locomotives or 
multiple-unit equipment and the low-voltage and the high-voltage 
alternating current locomotives and multiple-unit equipments, but 
do not fairly comprehend the high-voltage direct current locomo- 
tives or multiple-unit equipments or the high-voltage end of alter- 
nating current locomotives. If these could be eliminated, then 
the objections might be less. 


Disregarding the views, as expressed above, the following gen- 
eral comments are made on the rules as they stand: 


Comments on Proposed Rules 


Introduction. The wording of the first sentence does not make 
clear, it seems to me, what the purpose of the instructions may 
be. Are they considered as the result of investigation of the prac- 
tices existing on different railroads to represent the best practice, 
and is it the intention that the different roads joining in the inves- 
tigation are in the future to be governed by them? Or, are the 
rules gotten up merely for the guidance of those roads which do 
not have an organization suitably experienced to evolve their own 
set of rules? The instructions are stated to be based “on the 
experience and actual practice of those roads having electrically 
equipped rolling stock.” What roads, then, are the “other” roads 
referred to? 

I think that the wording of the first sentence is misleading, as 
in many cases, at least as far as our railway is concerned, prac- 
tice deviates from that indicated by the suggested rules more than 
the use of the modifying words “based” and “general” justify. 

I think it might be inferred from the third sentence in the in- 
troduction that the roads. participating in the preparation of the 
instructions have agreed to adopt them as general practice with 
but minor modifications, whereas I think it will be found where 
the best maintenance obtains, that the modification “to suit lo- 


cation conditions” will govern, rather than the practice outlined. 
' 


I presume “to suit local conditions” comprehends differences in 
policy with respect to standard of maintenance, etc. 

The last sentence might be considered as implying that no ad- 
ditions to the instructions would be necessary except those re- 
uired to insure safety to the workmen. This, we are sure, can- 
not be intended. The additional detailed instructions which must 
be issued adequately to cover the type of equipment used on a 
particular railroad would comprise a very appreciable addition 
to the general rules. 

Article 1: This is not quite clear. Does it mean that all the 
rules do not apply to all classes of equipment and only the rules 
that fit a particular class of equipment are to be deemed appli- 
cable? 

Article 2: Inasmuch as it is left to each road, and properly 
should be if the most economical and satisfactory results are to 
be obtained, to determine the suitable mileage figure, I do not 
quite see the desirability of giving a fixed figure. Moreover, 
there may be in individual cases, other bases which would deter- 
mine the inspection period, rather than the mileage basis; for 
instance, particularly in the class of multiple-unit systems. Here 
the practice of inspecting after the use of a certain number of 
kilowatt-hours is looked upon with favor. I do not mean to in- 
timate that this would be a desirable basis in all cases, but to 
emphasize the point that circumstances alter cases. 

As only two classes of inspection are covered (the current in- 
spection given a locomotive when it reaches a terminus and goes 
into the engine house apparently being disregarded), the in- 
ference would be that usually there is no other inspection given 
or required. I presume this is not the intention. 

Article 3: I consider the periods given as too arbitrary; they 
should at least be modified by some such additional wordiny as, 
“or as many as operating experience may indicate to be best and 
most economical.” 

Article 4: General remarks above apply. The use of the word 
“shall” in the instructions indicates compulsion and we believe 
is out of place; but particularly objectionable with respect to Ar- 
ticle 4. The reason a railway makes classified repairs at a cer- 
tain time, or after a certain period of mileage, or after something 
else, is because it needs to, the necessity being determined as in- 
dicated by an unusual number of failures, or by observation of 
general conditions, or by past experience either with the equip- 
ment or similar equipment in a given service, and not because it 
happens to be a rule which has been agreed upon. 

With respect to “Class Repairs,” we are not clear as to how the 
use of this term corresponds to its use in your pamphlet of June, 
1921, in which the class of repairs is based essentially on the 
character of the work necessary, rather than on mileage, the latter 
being referred to merely as an expectancy. 


Regular Inspection, Heavy 
Inspection and Class Repairs 


Testing Insulation. Under regular inspection, main motors, etc., 
it is stated, “Test insulation resistance with 35,000 ohm magneto, 
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or with 1,000 V to ground for one minute, for short circuits and 
grounds.” What might be intended is first roughly to test the 
insulation resistance by 35,000 ohm magneto to ground or fp. 
tween isolated circuits, or to test the di-electric strength of insula. 
tion to ground or between circuits. If no di-electric test is jp. 
tended by the use of 1,000 V. (a. c, or d. c. not specified), then 
a voltmeter, or megerg, would of course be implied, unless only ay 
indication of a complete breakdown is wanted. If no di-ele. 
tric test is wanted, then a time interval is of no value. [If qj. 
electric test is wanted, then the voltage, to do any good, woul 
depend upon the character of the insulation and ‘the voltage for 
which it is designed. Incidentally, under heavy inspection a, ¢ 
voltage is specified. 

Regular Inspection, Main Motor and Motor Wiring, etc. If i 
is intended to apply proper a. c. voltage for one minute to inter. 
connected d. c. machines, certain voltages detrimental to the ip- 
sulation may be set up if the gurrent is taken from transformers 
etc., having a steep wave front and if the inductance and capacity 
of the circuits bear certain relations. : 

The clarifying of the intention, as above, of the use of 
suitable high potential, instead of 1,000-Volt a. c. or di-ele. 
tric test, and the cautioning against the improper use of a. ¢ 
voltage for interconnected d.c. circuits is recommended. 

General: R. I. (Regular Inspection) and H. I. (Heavy Inspec. 
tion). In some cases only inspection is called and no rectification, 
Should not a uniform form be adhered to? 

R. I. and H. I. In some cases inspection is called for under a 
sub-letter and then the following subs cover detail which is 
really comprehended by the general term of the preceding sub 
referred to. 

R. I. and H. I.—Pantograph. Why differentiate between the in- 
spections, adjustments, cleaning, etc. (except insulators), between 
high and low voltage, between a. c. and d. c.? What is high 
voltage? What is low voltage? What about lubrication of pan- 
tograph shoes? 

R. I—Fuses. What about inspection as to proper size as well 
as proper number of fuses? 

R. I.—Lightning Arresters. ‘What about height and condition 
of electrolyte? What about removal of lightning arresters in 
winter ? 

H. I—M. G. Sets. Why remove M. G. sets? Why check out: 
put? 

C. R—Main Motors. Is it necessary or desirable to take out 
field coils? Is it necessary or desirable to turn and under-cut 
commutators? We have many that have never been turned. 

C. R—Circuit Breakers. Is it necessary or desirable, particularly 
in the case of low voltage control, to remove coils and re-in- 
sulate unless necessity is indicated by test or otherwise? 

C. R—Main and Regenerative Control Circuits and Apparo 
tus. Is it necessary to remove and dismantle contactors, etc.? 


C. R—Compressor Motors and M. G. Sets. As it necessary 
or desirable to remove field coils? 


(The question was then called for, put and carried.) 
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Rebuilt and Modernized Boston & Maine Consolidation Locomotive 
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Specifications and Tests for Materials 


Numerous Changes in Present Requirements—New 
Specifications for Water Glasses, Hose, etc. 


HE COMMITTEE submitted a report on subjects before it for 
T consideration during the past year and in addition to making 
many changes in the present specifications, recommended 
new specifications for water glasses, hose and lighting belts. 


Sub-Committees 


Sub-committees are working on the following specifications 
which will be reported on next year: (a) Mechanical Rubber 
Goods, (b) Welding Wire, (c): Water Gage and Lubricator 


Glasses, (d) Wrought Iron, (e) Steel Sheets. for Passenger 


Equipment and (f) Paints. 
Report to the Association in 1921 


action has been taken by the association towards 
promulgating the tentative specifications submitted in this com- 
port of 1921 as Exhibit A, Revision of Standard Speci- 
Carbon Steel Axles for Cars, Locomotive Tenders and 
ks, and Exhibit B, Revision of Standard Specifica- 
Steel Castings, the committee withdraws its 
recommendations and has prepared a new revisicn of the axle and 
steel casting specifications submitted herewith for approval. 


Since n 


feations for 
Engine Truc 
tions fot Carbon 


Recommendations 


Revision of Standard Specifications 


a) Specifications for Galvanized Sheets to be revised and 
hanged from standard to recommended practice. The specifica- 
tions have been revised with the co-operation of the manufacturers 
nd have been changed in form; in providing’ for a copper bear- 
| when specified; in varying requirements for weight 
of coating for different gage sheets; reducing requirements for 
vend test of coatings because of heavier coatings specified and 
including permissible variations in weight, size and gage. 

(b) Specifications for Carbon Steel Axles for Cars, Locomo- 
ve Tenders and Engine Trucks to be revised and changed from 
standard to recommended practice. The specifications have been 
revised to remove requirements for annealing because the standard 


no he sat 
Ing Dase me 


practice is to use unannealed axles; the carbon range has been 
raised slightly in the interest of securing a stiffer axle in the 
larger sizes; the addition of a requirement for calipering the 


actual diameter of the test axle; the removal of engine truck 


s from this classification, since mcst of such axles are bought 
imder annealed forging specifications, and the requirements of 
‘Nese specifications are intended for tapered axles; one drop test 
‘ormula only is given for all lengths of axles; revision of per- 
mssible variations allowing somewhat wider tolerances on over- 
‘wes On account of difficulties in forging, and the addition of a 


table of maximum weights for both smooth forged and rough 
uned axles. These weights have been obtained from weighing of 


large number of axles and represent current practice. 

(c) Specifications for Steam Heat Hose to be revised and 
“anged from standard to recommended practice. The form of 
“e specifications has been changed and long length as well as 
ys heating 10se is covered; the rack steaming test is sub- 
stituted tor the digester test and hydrostatic and deflection tests 
‘ded ; tolerances are given for outside and inside diameters; the 
Piysical test requirements for tube and cover and friction have 
changed slightly to agree with standard practice but the 
ality of hose has. not been affected. 

{d) Specincations for Mild Steel Bars; Structural Steel for 
» ger Equipment Cars; and Structural. Steel for Freight 
"ho Cars to be revised and combined. into one specifica- 
“ Waich includes locomotive material and changed from standard 
" Heommended practice. 

shea all 1 above materials are of the same grade, it seems 
% © to combine the specifications into the prevailing form 
ue by er associations. Chemical requirements are for 
Phosphorus ‘ 


sulphur and for copper when it is specified; re- 
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wording of sections on tolerances and other minor changes in 
wording. 


Revision of Recommended Practice Specifications 


(a) Specifications for Annealed Carbon Steel Castings for 
Locomotives and Specifications for Annealed Carbon Steel Cast- 
ings for Passenger and Freight Equipment Cars to be revised and 
combined into one specification. 

These proposed specifications are the same as those reported as 
information in this committee’s report of 1922 and represent the 
récommendations of the Joint Committee of this association and 
the American Society for Testing Materials. These specifications 
have also been approved by the American Railway Association 
Car Construction and Coupler Committees. The principal change 
in these specifications is in the method of expressing the require- 
ments; limits for carbon have been omitted and the form of the 
physicai requirements changed so that minimum yield point is 
specified while tensile strength is not. The tensile strength is re- 
quired to be reported, however, as it is. necessary that it shall 
be obtained as the elongation and reduction of area are made 
a function of the tensile strength. 

The committee feels that these specifications represent the best 
that have yet been offered and recommends that the members of 
the association put them into force for the purchase of steel - 
castings at the earliest opportunity. 

(b) Specifications for Lap-Welded Charcoal Iron Boiler Tubes 
for Locomotives to be revised. The principal change in these 
specifications is revision of the tolerances for gage so that the 
tubes shall be not less than the thickness specified. Some changes 
were made in the physical test requirements to bring the specifica- 
tions into harmony with those of the American Society for Testing 
Materials, : 

(c) Specifications for Lap-Welded and Seamless Steel Boiler 
Tubes for Locomotives to be revised. The principal change in 
these specifications is revision of the tolerances for gage so that 
the tubes shall be not less than the thickness specified. Some 
changes were made in the physical test requirements to bring the 
specifications into harmony with those of the American Society 
for Testing Materials. 

(d) Specifications for .Rivet Steel and Rivets for Steam 
Boilers and other Pressure Vessels to be revised. The principal 
changes in these specifications are the inclusion of chemical: re- 
quirements for rivets; the omission of tensile requirements for 
rivets; the addition of a table of permissible variations for bars. 

-(e) Specifications for ‘Lined Journal Bearings to be revised. 
The number of compositions specified has been revised to one for 
both the back and the lining metal, and the compositions selected 
are those which are in most general use and which have been 
found to be satisfactory. . 

(f) Specifications for Engine Bolt Iron to be-revised. The 
principal change made in these specifications is in the form and 
in the variation of tensile requirements with size of the bars. 

(g) Specifications for Solid Staybolt Iron to be revised. The 
principal changes made in these specifications are in the form 
and wording of some sections and in- the reduction of manganese 
permitted. from 0.10 to 0.05 per cent. 

(h) Specifications for Hollow Staybolt Iron to be revised. 
The principal changes in these specifications are the reduction in 
manganese permitted from 0.10 to 0.05 per cent; revision of the 
tensile test requirements to include elongation measured in 4 in., 
and yield point changed from 0.55 to 0.60 tensile strength; the 
addition of a splitting test and certain minor changes in form. 

(i) - Specifications for Tender Tank Hose to be revised. The 
principal changes in these specifications are in the form; and a 
small change in the physical requirements for tube and cover, 
and the friction; but there has been no change in the quality of 
hose required. 

(j) Specifications for Bronze Bearings for Locomotives to be 
revised as follows: Section 2, Chemical Composition of Medium 
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Bronze, change Phosphorus from 0.2-0.6 to read 0.1-0.25. This 
change has been made because the present phosphorus specification 
is rather high for a so-called medium bronze, and the percentages 
given are more in line with common practice. 


New Recommended Practice Specifications 


(a) Specifications for Glasses for Reflex Type Water Gages. 
These specifications have been drawn up so as to require a high 
grade of glass and the committee requests that the members put 
these specifications into effect and let the association have the 
benefit of their experience. 

(b) General Instructions on Standard Methods of Tests for 
Mechanical Rubber Goods. 


(c) Specifications for Wrapped Cold Water Hose. 
(d) Specifications for Wrapped Air Hose. 
(e) Specifications for Braided Air Hose. 


(f) Specifications for Fire Hose. 

(g) Specifications for Axle Light Belting. 

The general instructions on Standard Methods of Tests for 
Mechanical Rubber Goods and the individual specifications for 
hose and for axle light belting have been prepared by a sub- 
committee working in co-operation with representatives of the 
Rubber Association of America; and the committee requests that 
the members put these specifications into effect and let the asso- 
ciation have the benefit of their criticisms. Attention should be 
called to the fact that the individual specifications do not contain 
any methods of tests. All of these have been transferred to the 
general instructions. Only the required results are given in the 
individual specifications. 

The committee recommends that the above revisions and new 
specifications be submitted to letter ballot of the association. 

The report is signed by F. M. Waring (Chairman), engineer 
tests, Pennsylvania System; J. R. Onderdonk, engineer tests, 
Baltimore & Ohio; Frank Zeleny, engineer tests, Chicago, Burling- 
ton & Quincy; A. H. Fetters, mechanical engineer, Union Pacific; 
H. G. Burnham, engineer tests, Northern Pacific; J. C. Ramage, 
engineer of tests, Southern Railway; J. H. Gibboney, chemist, 
Norfolk & Western; H. P. Hass, engineer tests, New York, New 
Haven & Hartford; T. D. Sedwick, engineer tests, Chicago, Rock 
Island & Pacific; G. N. Prentiss, engineer tests, Chicago, Milwau- 
kee & St. Poul; G. E. Doke, engineer of materials and equipment 
tests, New York Central and H. D. Browne, engineer tests, 
Chicago & Northwestern. 


Discussion 


F. M. Waring (Penn.): The committee would like to call your 
particular attention to the proposed specifications for annealed 
carbon steel castings, which represent several years’ work on the 
part of the committee in co-operation with the American Society 
for Testing Materials and the steel casting manufacturers. Your 
committee feels that these specifications represent the best that has 
been offered and recommends that the members of the Association 
put them into force for the purchase of steel castings at the 
earliest opportunity. 

Under new specifications the committee recommends a specifica- 
tion for glasses for reflex type water gages. These specifications 
have been drawn up so as to require a high grade of glass and the 
committee requests that the members put them into effect and let 
it have the benefit of their experience. 

There is just one amendment to the report as printed which the 
committee would like to make. In the specifications for steam 
heat hose, wrapped cold water hose, wrapped air hose and braided 


air hose appears the requirement to the effect that the ends of each ‘ 


length shall be uncapped and without fittings. The manufacturers 
have pointed out that some of them are making hose of that type, 
particularly steam hose with capped ends and therefore it would 
not be fair to discriminate against that type of hose. The com- 
mittee gave this matter consideration and wishes to eliminate the 
sentence entirely from the four specifications in which it occurs. 

Recommendations of the committee, then, are that the report 
as printed with the amendment just given be submitted to letter 
ballot of the Association. 

J. H. Gibboney (N. & W.): Just one phase of the report that 
the chairman might have brought to your attention in a little more 
detail, and that is the demand within recent years for specifications 
for copper steel. The introduction and use of copper steel as an 
aid in rust resistance has made rapid strides within the last two 
or three years, and there have been about 40,000 all-steel cars con- 
structed from that steel in the last two or three months. This has 
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been the result of some very comprehensive tests made by the 
American Society of Testing Materials by comparing copper steqj 
with non-copper steel of substantially the same composition, 

It is unnecessary to go into the details of that test. There wa; 
a demand for that class of material and the specification which th 
committee has provided in the galvanized specifications and th 
specifications for structural steel shapes, plates and bars permit the 
use of copper. They have not written a separate specification by 
have introduced the minimum copper content. I thought it might 
be well to call your attention to that fact, due to the desire of, 
number of the roads to use that class of materials for car roofing 
purposes and for construction of coal-carrying cars. 

W. J. Bohan (N. P.): It is a well-recognized fact that the 
careful selection of materials and their judicious purchase in ap 
open and competitive market is fundamental to and is reflected jy 
efficient and economical railroad operation. All properly managed 
properties appreciate that well prepared specifications and tests for 
materials that fully meet, but which do not “overmeet” the re. 
quirements of the service intended for, and which do not impos 
unessential and expensive demands on manufacturers, are necessary 
in making such selection and purchase. 

Efficiency is based upon common understanding and co-operation, 
and its attainment and maintenance are greatly assisted by written 
instructions that clearly set forth all the things desired. Efficiency 
depends upon the human equation and like the human being move 
toward perfection by growth in knowledge and experience, 

In going over the report I find under Recommendations, re. 
erence to four specifications as “Revised as shown and changed 
from \Standard to Recommended Practice.” It occurred to meas! 
read this clause that this might be an opportune time to mention a 
matter which has been long on my mind. It is my impression that 
the application of the word standard has been stretched too far, 
One definition given by the Standard Dictionary for the word 
“standard” is “A criterion of excellency.” This I am sure is what 
the originators of the phrase “Standard Practice” had in mind in 
connection with railroad activities, materials and appliances. Is it 
not a fact, however, that the phrase has come to too largely con- 
vey the impression of something settled and closed for all time, 
instead of as the definition states “A criterion of excellency.” Not 
perfect but in step with progress. A thing, which in order to 
maintain its excellency must be assiduously cultivated to prevent 
its becoming stagnant. We all know the human tendency to ap- 
ply the brakes and move in well-worn grooves. Having this n 
mind I would like to offer in the interest of progress the suggestion 
that the phrase “Standard Practice’ be changed to some other 
phrase, which better expresses activity. I will not attempt to 
suggest a phrase believing there are those in the Association that 
can do it better. 

The gentlemen composing the Committee on Specifications and 
Tests for Materials are well known as authorities in their line and 
their names stand for efficiency and thoroughness. The Associa- 
tion is extremely fortunate in their selection and is to be congratt- 
lated. The report bespeaks excellency and value to railroad ad- 
vancement and the unselfish and painstaking labor of its writers 
I would, therefore, move that it be accepted without change, the 
committee be continued and extended a vote of thanks from the 
Association for its splendid work. 


(This motion was seconded and carried.) 
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Co-operative Research 


in the Railroad Field 


Request for Research Bureau Recommended to General 
Committee—Support of Universities Pledged 


FTER an animated discussion on the subject of Co-operative 

Research, which was participated in by railroad members and 

also by representatives of several important universities, a 
motion was passed referring the matter to the General Committee 
of the A. R. A. for further action. The resolution carried a 
strong endorsement by the Mechanical Division of the proposed 
plans for a co-operative research bureau. 


W. J. Bohan 


Assistant General Mechanical Superintendent, Northern Pacific 


A comprehensive treatment which so important a subject as 
that of co-operative research from the railroad standpoint should 
receive is hardly possible in the time allotted. A brief mention, 
however, of a few pcints, which may perhaps be considered the 
high spcts, is offered in the hope that it may be the beginning of 
aggressive activity in a direction too little known not only in the 
railroad field but in most commercial fields. It is appreciated 
that this is a rather broad statement but it is believed that care- 
ful inquiry will show it to be substantially correct. 

Two generals, “General Opinion” and “General Statement” both 
very unreliable, have too much voice in the present tactics of the 
business army ; 
urging that 


it is gratifying to note that economic pressure is 
these generals be superseded. 

Research is diligent protracted investigation and studious in- 
quiry to determine facts. Co-operative research is the combined 
activity of one or more individuals or organizations in that direc- 
tion, It is understood in this particular instance that the co- 
operation suggested will be between the different railroads and 
te universities. 


Fixed fundamentals must be recognized in order to establish 
c-operative research on a basis that will be productive of con- 
clusive, satisfactory, and practical results in the acquirement of 


weful knowledge and its application to more economical and 
ficient operation. The research must be operative as well as 
co-operative. There must be a meeting of minds, a full under- 
standing and agreement not only to render real assistance in the 
research work itself but to abide by the conclusions reached and 
make them effective. If this is not done, any effort at co-operation 
will result in failure. When this agreement is reached, a care- 
fully worked out organization is necessary to conduct the work 
aid submit the findings and recommendations. This organization 


should be well balanced technically and practically and it must 
composed of men having trained analytical minds; minds 
rained both in technical schools and in the school of experience. 
The field of activity of the organization should be unlimited 
and cover the whole range of questions from selection of proper 
materials and appliances, power and fuel, shops and terminals, 
‘gineering and maintenance-of-way, general and divisional op- 


tration, freight and passenger transportation, including their sale, 
accounting, etc., etc., to the deeper social and financial problems. 


Most sound and permanent fruitage is obtained by careful 
Panting and by gradual well cultivated growth. In order, there- 
lore, that co-operative research may not fail, it seems best that a 


‘ouservative start should be made by undertaking one or two 
‘ubjects such as “Fuel,” and “Material and Supplies.” Fuel 
Smentioned as a separate item as it is of sufficient importance to 


80 considered. 

The organization for co-operative research, as previously stated, 
Must be operative and be unhampered; and it must also show 
tal profit on the investment. It seems self-evident, therefore, 
that it should be detached from the forces regularly engaged in 
“€ routine of operation and its work should not embarrass or 
Ward that operation. 


The development of this organization should be approached 
With analytical thought and care. Two schemes of organization 
a be mentioned in a general way. One, a centralized insti- 
te hag handle the work for all the railroads; the other, separate 
Wahizations on each railroad distributing their findings through 
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a central bureau. The first has the advantages of being under 
one head and the possible disadvantages of being cumbersome, 
top-heavy and provincial, and the fact that its success is absolutely 
dependent on agreement of all the railroads to rely upon the 
organization. This may be found difficult to accomplish. The 
second has the disadvantages of handling a large number of or-- 
ganizations but has the advantages of being cosmopolitan and the 
fact that each road, knowing its own property best, has possibil- 
ities of contributing greater knowledge for the general good. Both 
plans probably would require about equal expenditures to handle. 
Each has its advantages. No plan should be put into effect until 
carefully worked out. Co-operative research is a step forward 
and some plan should receive early consideration. It will net 
handsome returns. 


Prof. E. C. Schmidt 


University of Illinois 


Certainly the members of this organization do not need to be 
urged or argued with concerning the importance of research. The 
proceedings of the Mechanical Division and the 90 odd volumes 
of the Master Mechanics’ and Master Car Builders’ Association 
are an impressive record of the very extensive research in motive 
power problems which this organization has carried on for 40 
years, and there is a similarly impressive record in other fields 
of railway work in the volumes of the proceedings of the Amer- 
ican Railway Engineering Association, the Fuel Association, and 
many other railroad organizations. I suppose in the past, how- 
ever, there has been some lack of co-ordination certainly between 
these organizations, some lack of organization in the problems to 
be undertaken, some overlaping, so that any movement towards 
general co-operation in research and general co-ordination of this 
work is very timely. 

The consideration of this subject is certainly gratifying to those 
of us who have been trying to plant this idea for a number of 
years. I do not know what form the co-operation contemplated 
may take but whatever the form—whether it be merely co-opera- 
tion between the various railroads so that research may go for- 
ward under the control of some such a body as the Mechanical 
Division, or whether it be co-operation between the railroads and 
some of the established laboratories—it makes no difference, it 
seems to me. 

The effort towards co-operation is one which ought to prevent 
overlaping and find the common problems, There certainly are a 
lot of them despite the great volume of work that has been done 
already. Everybody will agree, I think, that the work can’t stop. 
There is much mere to be done in the future than has been done 
in the past. 

There are innumerable problems connected with fuel and the 
use of fuel; with locomotive design, especially boiler design with 
reference to the use of fuel; problems related to draft appliances, 
and I could go on, I suppose, for 10 minutes enumerating prob- 
lems of common research in further experimentation and study; 
and certainly among all those problems, there are a great number 
that are of common interest to all the railroads of the country; 
in fact, to form a program for co-operative research in which all 
railroads would be equally interested, and upon which all would 
stand. In this work, co-operation should take the form of co- 
operation with established laboratories—those of the various uni- 
versities of the country, as well as those like the one at Altoona. 

Fifteen years ago the University of Illinois undertook ade- 
quately to provide for the training of men for railway service, 
and adequately to provide for the study of railway problems. 
Since then we have built up facilities for testing both in our 
locomotive laboratories and on the road, and are prepared right 
now to do a good deal of work in this field, especially in the 
motive power field. 

I am authorized to say that if this Association, or any other 
railroad association, wants the assistance of the University of 
Illinois—wants us to come in on any such a scheme—we are not 
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only ready to do so, but are anxious and willing to do everything 
in our power, (applause). 


. Prof. Reubenkoenig 
Purdue University 


It seems to me that in bringing up this question of co-opera- 
tive research the members of the American Railway Association 
have come to a realization of the needs of a closer co-operation 
between the railroads and the technical schools. I do not need to 
recall to you in this instance the work that has been done at 
Purdue University during the past 30 years, but I do wish to 
remind the members that we still have the air brake rack, the 
brake shoe machine and the drop test machine. 

For several years efforts have been made at Purdue University 
to secure a building that will adequately house the priceless col- 
lection of all locomotives that have been accumulated through the 
tireless efforts of Dr. Goss. I am sorry to report now that 
nothing definite has been done towards this, and it may seem 
that there is no particular interest in. this matter, but I believe 
a re-awakening of interest in the value of co-operative research 
will also carry with it a realization of the value of these his- 
torical locomotives as typical milestones in American railway 
progress. 

Our efforts toward modernization of railway equipment at 
Purdue University have not been entirely without results. When 
our Schenectady No 3 emerges from the shops of the Monon 
at LaFayette, it wil! be practically a new locomotive as far as 
the type is concerned. There has been donated towards this 
cause approximately $8,000 worth of material. Although this 
will be a modern locomotive of the American type, it is not 
modern as far as the size is concerned. 

Furthermore, there are now tentative plans ‘for a transpor- 
tation building at Purdue University. This building will take 
care of these old locomotives and at the same time afford pro- 
vision for the installation of a modern locomotive testing plant. 
We hope to have there equipment of sufficient capacity to test 
a Santa Fe type locomotive. I have no doubt that a re-awakened 
interest in co-operative research on the part of railways will 
serve to hasten the development of these plans. There has al- 
ways existed the closest co-operation between th railroads run- 
ning through LaFayette, notably the Monon and the Big Four, and 
Purdue University. 

I merely mention these instances of what is possible in the line 
of co-operation between the railroads and the technical schools. 
I wish to assure you that Purdue University will stand ready at 
all times to co-operate to the fullest extent in any work that may 
be required of us in the furtherance of an intensive program of 
co-operative research. 


Other Discussion 


C. B. Smith (B. & M.): I am speaking for our assistant 
general manager, L. G. Coleman, who was unable to remain over 
for the discussion on this subject and to say for him, as well as I 
may, that he is very much interested in the subject of co-oper- 
ative research and would have expressed the opinion that if it 
were possible for the American Railway Association to take. up 
this matter actively it would be strongly favored by the Boston 
& Maine. There are a large number of railway systems in the 
country which are not able to have such laboratory and research 


RAILWAY MECHANICAL ENGINEER 










VoL. 97, No, 7 


facilities as might be developed under the auspices of the Ameri. 
can Railway Association. 

Such a research bureau should not be confined to the mechanj- 
cal department. However, we of course can only speak for the 
Mechanical Division. The idea is that the American Railway 


Association could properly provide research facilities for more 


than one department. It is the feeling also that it is not neces. 
sary to establish a separate laboratory with full research facili. 
ties merely for railway purposes, but that we should make use 
so far as it can be arranged, of the existing established labor. 
atories and the other facilities of the technical institutions and 
private laboratories of the country, thus saving to the railways 
enormous expense for duplicate facilities. 

It is hoped that some definite action may be taken expressing 
the opinion of this meeting that the Mechanical Division recom. 
mend to the general officers through its General Committee of 
the American Railway Association that it take this matter un. 
der careful and active advisement with the hope that something 
definite can be arrived at on the part of the Association. It js 
appreciated of course that it is a large subject and should be 
considered from many angles. 

C. F. Giles (L. & N.): I had some conversation yesterday on 
the subject and one of the gentlemen related the following story, 
showing the importance that one of the large corporations in 
this country attaches to research work. They say that the presi- 
dent of this corporation conferred with his subordinates and 
officials and asked them to recommend to him an engineer or a 
chemist that had the ability to conduct a research department 
for his concern. They recommended a certain man who was 
asked to carry out the work. This man stated that he would 
need $3,000,000 with which to carry on the experiments and 
do the research work. The request was granted immediately. 
The president then asked the man what he would expect in the 
way of a salary. The man replied “it doesn’t make any difference 
what sort of a salary you give me just so you give me enough 
to do this research work.” The man has not only expended the 
$3,000,000 but has exceeded it. 

I am merely relating that to show the importance that some 
of the big concerns in this country with whom we have dealings 
attach to this kind of work. 

Chairman Purcell: I might say that the General Committee, 
as well as the fuel conservation committee, has had this sub- 
ject under consideration for some time. 

C. B. Smith (B. & M.): I move it be the sentiment of this 
meeting that the General Committee of the Mechanical Division 
be requested to take up actively with the officers of the Ameri- 
can Railway Association the consideration of the establishment 
of a proper co-operative research bureau, and push this matter 
through to a conclusion acceptable to the Association. 

R. L. Kleine (Penn. System): Do you not think 1t would 
be better to refer the matter to the General Committee without 
instructions as to what action they should take? I would like to 
ask Mr. Smith about that. 

Mr. Smith: I would say in answer to Mr. Kleine’s question 
that I think the feeling of our assistant general manager is that 
something definite should be done at this meeting, and while tt 
is not the purpose of that motion to be mandatory in any sense 
it is simply to bring out at this session, if it is our will and 
pleasure, that the General Committee make a definite move 0 
the question. That is all I intended to convey. 

(The motion was seconded and carried.) 
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Report of the General Committee 


Outlining Action Taken Since the Previous Annual 
Meeting on Matters Referred to the Division 


HE MEMBERSHIP of the division at the present. time includes 
T 214 railways, representing 400 memberships in the American 

Railway Association, and in addition thereto, 152 rail- 
roads, associate members of the American Railway Association. 
The railroads, members and associate members of the Amer- 
ian Railway Association, have appointed 834 representatives in 
the Mechanical Division. 
In addition there are 1482 affiliated members and 106 life mem- 
ters in the division. 
The last session of the division was held June 14-21, 1922. 
Since that time the General Committee has taken on several 
important subjects. This action is outlined in the following re- 
port and the approval of the division is requested. 


Proceedings of the 1922 Annual Meeting 


The proceedings of the 1922 annual meeting, together with ac- 
tion taken by the division during the year 1921, when no annual 
meeting was held, has been printed and distributed to the members. 


Annual Meeting 1923 


On account of the unusual conditions prevailing during the 
past years it was considered best to hold a strictly business meet- 
ing this year without exhibits of railway machinery and devices. 
The committee has arranged this three day business session of 
the division and has provided a program which should result in 
great benefit to the member roads. 


Letter Ballots 1922 


Recommendations from committees received at the 1922 an- 
nual meeting and ordered submitted to letter ballot of the mem- 
bers were sent to the members in a separate circular containing 
the recommendation from each committee and the resuit an- 
nounced by a circular to the members. 


Manual of Standard and Recommended Practice 


The changes made in the Manual of Standard and Recom- 
mended Practice, as the result of action taken on recommendation 
of reports considered at the 1922 annual meeting and approved 
by formal letter ballot, have been taken care of by issuing revised 
loose-leaf pages to be inserted in the Manual. 


Interchange Rules 


The recommendations of the Arbitration Committee and the 
Committee on Prices for Labor and Materials, approved at the 
1922 annual meeting, were incorporated in the Rules of Inter- 
change for 1922, effective January 1, 1923. In addition, as neces- 
sity arose, this committee has approved revisions of the detailed 
tules which have been issued as supplements to the Rules of 


Interchange. 
Loading Rules 
The recommendations from the Committee on Loading Rules, 
considered at the annual meeting for 1922 and approved by let- 
ter ballot by the members, were incorporated in a revision of the 
loading rules for 1922, issued effective January 1, 1923. 


Maximum Load Markings for Freight 
Cars in Lieu of Nominal Capacity 


At the meeting of the General Committee held January 11, 


1923,.a resolution was adopted that the recommendation from the 
Committee on Car Trucks contained in its 1919 report and ap- 
Proved by letter ballot and by the executive committee of the 
American Railway Association should be made effective. This 
fecommendation was transmitted to R. H. Aishton, president of 
the Ameri Railway Association, under date of January 13, 
1923, At the direction of Mr. Aishton a conference was held in 
New York ity, at the office of the association, on May 10, 1923, 
tween representatives of the Transportation, Traffic and Me- 
chanical | isions to consider this matter. This conference 


adopted resolutions directing that the recommendations above 
referred to for marking freight equipment cars to show load limit 
in lieu of nominal capacity be made effective. This matter is 
now before the Board of Directors for action, together with re- 
port relative to the ‘possibility of increasing the loading on B 
axles having 4%4-in. by 8-in. journals by making a slight increase 
in the condemning limit for journal wear. 


Mechanical Inspection Department 


The Mechanical Inspection Department of the division has 
throughout the year continued its investigation covering repairs to 
foreign cars and billing therefor on a considerable number of 
railroads. The conditions disclosed by these investigations have 
been carefully considered by this committee and a sub-commit- 
tee appointed to draw up regulations governing inspection and 
repairs to foreign cars and billing therefor under the A. R. A. 
Rules of Interchange. These regulations have been approved by 
the General Committee and transmitted to the Board of Di- 
rectors for their approval. It is the opinion of the General Com- 
mittee that these regulations will materially aid in correcting 
such wrongful practices as have been found by the Mechanical 
Inspection Department. 

With the approval of the Board of Direction of the associa- 
tion the number of inspectors was increased to 12 effective Jan- 
uary 1, 1923. 


Joint Inspection of Standard Material 


A joint committee of the Purchases and Stores Division and 
the Mechanical Division has been making a study of the sub- 
ject of joint inspection of standard materials. The final report 
from this committee has not yet been received. 


Investigation of Power Brakes 
and Power Brake Systems 


The Committee on Safety Appliances, assisted by the Committee 
on Brakes and Brake Equipment, has been handling matters for 
the Association in connection with the investigation of power 
brakes and power brake systems before the Interstate Commerce 
Commission. 


Extension of Effective Dates 
of Rules and Regulations 


As occasion has arisen during the year this committee has, wpon 
recommendation from the proper committee of the division, ex- 
tended the effective dates of certain provisions of the rules and 
regulations of the division. These extensions have been covered 
by circulars issued to the members. 


American Engineering Standards’ Committee 


An. invitation was received by this committee to arrange for 
participation of the Mechanical Division in the work of the 
American Engineering Standards’ Committee. This invitation 
was declined. ' 


Terms of Office for Chairman and Vice-Chairman 


At the June, 1922, Convention the following resolution was 
unanimously adopted: 

Resolved, That the officers of the Mechanical Division of 
the American Railway Association shall be. elected annually 
instead of every two years, in order that a greater number 
of members may enjoy the honor of being. offivers of the. 
division. 

Section 7-B of the Rules of Order of. the ree uS Divi- 
sion provides that the chairman and vice-chairman of the divi- 
sion shall be elected by written. or printed’ ballots alternately 
every two years. The candidate, receiving the ‘majority of the 
vote cast is to be declared elected and. shall hold office for two 
years, or until his successor. shall be elected. © It. is,) goers, 
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recommended by this committee: that section 7-B of the Rules of 
Order of the division be revised in accordance with the proposed 
form shown below to provide for the election of the chairman 
and vice-chairman annually instead of biennially: 





























































PRESENT Form ProposeD Form 
The chairman and the vice- The chairman and the vice- 
chairman of the division shall chairman of the division shall 
be elected by written or printed be elected by written or printed 
ballots alternately every sec- ballots each year, the candi- 
ond year, the candidate receiv- dates receiving a majority of 
ing a majority of the votes the votes cast shall be declared 
cast shall be declared elected elected and shall hold office for 
and shall hold office for two ome year or until their succes- 
years or until his successor sors shall be elected. 
shall be elected. 


Ryerson & Son Scholarships 


On account of the lack of interest in these scholarships by the 
members of the division they have been discontinued by Joseph T. 
Ryerson & Son, the donors thereof. 


Disposition of Bonds of American Railway 
Association Master Mechanics’ Association 


At a meeting of the committee held November 8 and 9, 1922, it 
was decided that all monies of the American Railway Associa- 
tion Master Mechanics’ Association be turned over to the Amer- 
ican Railway Association for such disposition as it may see fit 
to make. 


Bolt and Screw Thread Standardization 


The matter of bolt and screw thread standardization has been 
referred to the Committee on Locomotive Design and Con- 
struction for investigation and report. 


Joint Committee on Fuel Conservation 


Vacancies in the Mechanical Division representation on the 
Joint Committee on Fuel Conservation on account of members 
having left railroad service have been filled as follows: A. G. 
Trumbull, chief mechanical engineer, Erie Railroad, New York, in 
place of Wm. Schlafge; R. D. Hawkins, superintendent motive 
power, Atlantic Coast Line, Wilmington, N. C., in place of J. 
Hainen. 


Campaign for Heavier Loading of Equipment 


A joint committee composed of representatives of the Gen- 
eral Committees, Transportation, Traffic, Mechanical, and Freight 
Claim Division, was appointed to formulate a plan of campaign 
to bring about the heavier loading of freight equipment which 
is being carried out under the supervision of the Car Service 
Division. 

Upon -request of the board of directors, a special committee 
consisting of representatives of the Car Service, Mechanical and 
Transportation Divisions, was appointed to analyze the National 
Security Owner’s Car Pooling Plan and related subjects. The 
report of the special committee was reviewed jointly by the Gen- 
eral Committees, Mechanical and Transportation Divisions, and 
submitted to the board. 


Life Members 


The following members have been made life members during 





the year: 
Date ’ 
Joined Name Title and Railroad 
1903 Carty; BH. M.....0- General Mech. Supt., Northern Pacific 

7 1901 Deverell, A. C..... Locomotive Stoker Co. 
ae Oe ee eee Supt., M. P., N. Y., O. & W. 
1903 Kehrman, J. F..... M. M., ioeegriop River & Bonne Terre 
1903 Kleine, R. L....... Asst. to C. M. P., Pennsylvania System 
1903 Kucher, T. N...... M. M., Toledo, Peoria & Western __ 
1903 McCullough, W. A..Gen. Road Master, Atlantic Coast Line 
1903 Murphy, C. W..... Morgantown & Kingwood 
1903 O’Hearne, J. E.... Denver, Colo. i . 
1903 Pearsall, OE, oo Supt. M. P., Atlantic Coast Line 
1903 Reading, R. K..... Supt. M. P., Pennsylvania System 
1903 Russum, T. H.....Supvr. P. C. M., Baltimore & Ohio 
1903 Torrey, F. A....... La Grange, Ill. 


1903 Trumbull, A. G....Chief Mech. Engr., Erie Railroad 
1903 Yergens, W. F.....M. M., Erie Railroad 


The Secretary has been advised of the death of 21 members: 





Name Railroad or Company Died 
ee, CC. .. remmapiwanie Land). os ck ccc cc cctccccccse June 16, 1922 
Sy Paso e RBs  SGOUMCP BY... ccc cess cc ccccce seccecs eee A 
Ceeeeertem, J. TaMeedtord, Maas. ....ccescccccccccccccccce Dec. 12, 1922 
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Name Railroad or Company : 
Charpiot, S. A...San Diego, Cali..c..cccceccdect’s Rpidiievous ~~ a 
Deveny, W. D...Supt. Shop, A., T. & S. F. Ry........... Aug. 22, 192 
oe L. M....Lubricating Expert, The Texas Co........ Oct. —'1991 

arden, )- Oe SS ea ae ae May 27, 1929 
Mills, TS ahacs Coach Foreman, Grand Trunk Ry. System. .°,' 
POG, Mie 0s SRNORRERE, MUN 55 cA vies. 00.0 6c bi040b:00 +0000 May 12, 1922 
Dee, 2. FT. 0s General Inspector, Erie R. R............. — 4923 
Pearce, J. S....M. M., Norfolk & Western Ry............ Sept., 1919 
Perkinson, T. F..M. M., Baltimore & Ohio R. R.......... July 10, 192 
Nn ko c MOUND, TRG nik a ainicis-crnind 6-006 <'0.06-010.0:0'0-000 ct 9, 1922 
puss ©. .C...020 Manager, Sugar Land R ‘ 


PORGLMSOCEREHEDS © ov 6co.0i 
yle, Robt....Retired G. S. M. P. & M., o* N. W. Ry. Sept. 13, j 


moctan, \vin...Aet. 5. 5. CB. & OD. BR. Roecscccisess Nov. 28, ~ 
Ryan, Patrick...M. M., Louisville & Nashville R. R....... March 2, 192} 
Schrader, J. R..D. G. C. F., New York Central R. R....../ Aug. 11, 1999 
Saath, Be Vies.cs M. M.. Chicago Great Western R. R...... June 23; 1923 
te, We LT. 0cs Chief Interchange Inspector, Toledo, O.... ..... 
Wwe, A. Glee Bide, WE. Foc cise ccascccceescscce April 29, 192 


Suitable committees will be appointed to prepare obituaries for 
these deceased members to be included in the proceedings of this 
meeting. 


Committee on Nominations 


-The committee recommends that no ballot be taken this year for 
members of the Committee on Nominations. The present Com 
mittee on Nominations is composed entirely of past presidents 
of the former Master Car Builders’ and Master Mechanics’ Asso- 
ciation and past chairmen of the Mechanical Division. The Com- 
mittee on Nominations consists of the following: 

F. W. Brazier (Chairman), assistant to general superintendent 
rolling stock, New York Central; H. T. Bentley, general su- 
perintendent motive power and machinery, Chicago & North West. 
ern; J. J. Hennessey, assistant master car builder, Chicago, Mil- 
waukee & St. Paul; C. E. Chambers, superintendent motive 
power & equipment, Central Railroad of New Jersey; W. J. Tol- 
lerton, general mechanical superintendent, Chicago, Rock Island 
& Pacific. ; 

The report is signed by J. Coleman (Chairman) general su- 
perintendent car equipment, Canadian National Railways; John 
Purcell, (Vice-Chairman), assistant to vice-president, Atchison, 
Topeka & Santa Fé; C. E. Fuller, superintendent motive power 
and machinery, Union Pacific; J. S. Lentz, master car builder, 
Lehigh Valley; H. L. Ingersoll, assistant to president, New York 
Central; J. J. Tatum, superintendent car department, Baltimore 
& Ohio; Willard Kells, superintendent motive power, Atlantic 
Coast Line; W. J. Tollerton, general superintendent motive 
power, Chicago, Rock Island & Pacific; H. C. Oviatt, general 
mechanical superintendent, New York, New Haven & Hartford; 
C. F. Giles, superintendent machinery, Louisville & Nashville; 
T. H. Goodnow, superintendent car department, Chicago & North 
Western; J. T. Wallis, chief of motive power, Pennsylvania 
system; A. Kearney, superintendent motive power, Norfolk & 
Western; C. E. Chambers, superintendent motive power and 
equipment, Central Railroad of New Jersey, and L. K. Sillcox, 
general superintendent motive power, Chicago, Milwaukee & St 
Paul. 


Discussion and Action 


A motion was carried that the action of the General Committee 
eliminating the ballot for members of the committee on nomuma- 
tions be approved. 

A motion was carried that the recommendation of the General 
Committee for a change in Section 7-b of the Rules of Order 
to provide for election of officers annually instead of bi-annually 
to become effective immediately, be approved. 

A motion was carried that the report of the General Committee 
be approved as a whole. 


Tue Union Paciric, through a holding company known as the 
Kansas City Industrial Land Company, has acquired 919 acres 
of land in the North Missouri river bottoms, Kansas City, Ka®. 
It is understood that this land, which cost approximately $440,000, 
will be used in the development of a new industrial district. 


VALUATION OF THE railroads of Colorado as assessed for this year 
is $160,816,910, compared with $160,487,820 for 1922. The Colo- 
rado & Southern, the Chicago, Burlington & Quincy, the Atchi- 
son, Topeka & Santa Fe and the Denver & Rio Grande Weste™ 
were valued the same for each year while the Union Pacific 
value was increased $750,000 over 1922. 
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Founders of Master Car Builders’ Association 


It is Doubtful If the Wonderful Record of Achievement 
of the M. C. B. Can Be Equalled 


By F. W. 


Brazier 


New York Central 


pEsIRE to take but a few moments of your time briefly to 

review what this association has accomplished in its existence 

of over 50 years and the debt we owe to the old master car 
builders of the different railroads of this country and Canada, 
who laid the foundation upon which this association has stood 
all these years. Like a solid rock, it stands today the leading 
mechanical association of the world. Its rules of interchange 
which govern the movement of practically all the passenger and 
freight equipment in the United States, Canada and Mexico are 
binding on every subscribing company and are the means by 
which the interchange of cars is expedited and serious delays 
reduced to a minimum. 


A Record of Accomplishment 


It is a legislative body that makes rules and adopts standards 
which must be lived up to by every road and private car line 
operating cars for interchange. It was the old master car 
builders who got together, years ago, and foresaw the need of 
having standard parts of cars made uniform so as to reduce the 
number to as few as possible, thereby reducing the stock neces- 
sary to carry in order to promptly make repairs. For illustration 
to show how this was brought about: 

had 56 kinds of axles, which in 1918 was reduced to...... 
i 58 kinds of journal boxes, which in 1918 was reduced to 5 
we rea 26 kinds of couplers, which in 1918 was reduced to.... : 
1 1 


27 kinds of brakeheads, which in 1918 was reduced to.. 
20 kinds of brake shoes, which in 1918 was reduced to 
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The safety appliance standards with which cars are today 
equipped, are the result of the efforts of these old master car 
builders. ‘The federal government recognized the benefits to be 
derived through the adoption of these safety standards and the 
Safety Appliance Law -was accordingly enacted. 

What greater compliment can be paid to the old master car 
builders than that not only the federal laws on safety appliances 
are the result of their achievement in voluntarily making the 
cars safe for trainmen, but that all the great insurance compa- 
nies take the M. C. B. Rules as a basis for settling all claims 
for fire damage to equipment. 

During the last few years, conditions have arisen which re- 
sulted in the taking away of the title of “Master Car Builder” 
vads but the work is going on just the same, only 
under the supervision of a man with a different title. 

There are a number of different associations doing fine work 


on some 


in their line, namely, the Travelling Engineers, Master Black- 
smiths, Storekeepers, General Foremen, Painters, Master Boiler- 
makers, Electricians, Air Brake Men and others who hold con- 
ventions where papers are read, treating on matters having an 
educational value to their members; the information gained can- 


not help but be the means of getting better results. A man who 
attends these meetings should become a student of his work. 


Educational Value of Exhibits 


Tn the past we have had at our conventions wonderful displays 
of up-to-date machinery, tools and parts of cars and locomotives. 
Locomotives and machinery have been shown in actual operation. 
These exhibits, without doubt, had a wonderful educational value 
for the shop forces and gave them new thoughts and ideas which 
Would be put into practice upon their return home and thereby 
be the means of effecting permanent and substantial economies 
i Operating cost which, under present operating conditions, is 
something not to be passed over lightly. 

Today, the man who succeeds is the man who studies his line 
of work and keeps in touch with what is going on outside his 
°wn door. We have some splendid railway magazines which 
Portray to us the latest railroad news so there is no excuse for 
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anyone seeking information not finding it if he really wants it. 

Would to God that today with all the unrest in this country— 
brought about largely by self-seeking political radicals preaching 
government ownership, the Plumb Plan, etc. (which means plums 
for the advocates and politicians)—that we could have a Lincoln 
that would rise up and lead the people into the right pathway 
that would bring about peace, contentment and prosperity to all 
the railroads of the country. The old master car builders were 
eminently successful in their line of work. Why? Because there 
were fewer politicians or factions to please. They worked for 
the good of the cause and the public received the benefit. 


Pioneers of M. C. B. Association 


In looking over the pioneers of this association, we find a long 
list of able men who, in their day, assisted in laying its founda- 
tion and are in a large measure responsible for its success. To- 
day we have only 10 men left who have been in active service 
in excess of 30 years as members of this association, (I mean 
the old master car builders) and I desire to mention a few. 

One—a past-president, is the oldest member in active service, 
has been a member for 45 years, has been in the service of his 
railroad for 58 years and is a member of our General Committee. 
I refer to our past-president, John S. Lentz, of the Lehigh Valley. 

I also want to mention another past-president who has served 
his company over 50 years, been a member here over 33 years 
and is yet in service; a man who has been one of the leading 
master car builders of the country—John J. Hennessey, of the 
Chicago, Milwaukee & St. Paul. 

We also have our retiring chairman, who has been a member 
33 years, who has worked faithfully in his position to represent 
the Canadian railroads and has greatly helped to keep the stand- 
ards of this association the same in Canada as in the United 
States—a wonderful record. 

The other names on the list I desire to mention are George 
Rommel, Samuel Porcher, J. B. Michael, D. B. Middagh, J. 
Doyle, W. D. Holland and F. W. Brazier. 


Presentation to Retiring Chairman 


Mr. Coleman, the officers and members*of this association 
desire to express to you their appreciation of the manner in 
which you have presided at its meetings and the personal in- 
terest you have manifested in all its affairs. Your name will 
now be added to the list of past-presidents as one, whom, we 
of the Master Car Builders’ Association all honor. I have had 
the pleasure of your acquaintance for over 30 years; we have 
worked and played together and I know you as a friend and 
as one of our leading master car builders. Upon me has been 
conferred the very great honor of presenting to you, this past- 
chairman’s badge and in so doing I feel highly complimented. 
May you wear it and feel that it carries with it the earnest wish 
of each one that your pathway may be strewn with flowers and 
your life be one of contentment, health and happiness. 

Chairman Coleman: Permit me to express my appreciation. I 
am thankful that our friend Mr. Brazier didn’t say some things 
about me that he knows; he said good things; this is a time in 
life when you like to hear good things—while you are living; 
sometimes you hear the bad things while you are living but have 
got to die before the good ones are said. 

I want to thank you sincerely for this tribute that I will always 
remember ; I hope to be able to wear this badge for many years 
to come when I come here and assemble with a family of the 
greatest mechanical geniuses in the world. You are recognized 
all over the world as the leader in your line of work. It is a 
compliment, and a big one too, to be selected among a family 
of friends like this to preside at your meeting and I do sincerely 
thank you from the bottom of my heart. 










































































































































HE terms of office of the chairman, vice-chairman and seven 
members of the General Committee expire June, 1923. In ac- 
cordance with action taken by the General Committee and 

recommended in its report to the association this year as the result 
of a resolution adopted at the 1922 annual meeting, the term of 
chairman and vice-chairman of the division is changed from two 
years to one year, which will make it necessary to elect both a 
chairman and vice-chairman of the division at the 1923 annual 
meeting. 

In accordance with Section 7 (a) of the Rules of Order of the 
division which provides that officers of the division shall be elected 
at the regular meeting of the division held in June of each year, 
the Committee on Nominations nominates the following for the 
offices of chairman and vice-chairman: 


For CHAIRMAN—Term expiring June, 1924: 

John Purcell, assistant to vice-president, Atchison, Topeka & 
Santa Fe. 

For Vice-CHAIRMAN—Term expiring June, 1924: 

T. H. Goodnow, superintendent car department, Chicago & 
North Western. 

As the terms of seven members of the General Committee expire 
in June, 1923, the Committee on Nominations nominates the fol- 
lowing to serve until June, 1925, as members of the General 
Committee : 

C. E. Fuller, superintendent motive power and machinery, Union 
Pacific. 

H. L. Ingersoll, assistant to president, New York Central. 

Willard Kells, superintendent motive power, Atlantic Coast Line. 

J. S. Lentz, master car builder, Lehigh Valley. 

H. C. Oviatt, general mechanical superintendent, New York, 
New Haven & Hartford. 

J. J. Tatum, superintendent car department, Baltimore & Ohio. 

W. J. Tollerton, general superintendent motive power, Chicago, 
Rock Island & Pacific. 

The committee. also nominates J. Coleman for member of the 
General Committee to fill the unexpired term of T. H. Goodnow, 
who is nominated for the office of vice-chairman and whose term 
as member of the General Committee expires in June, 1924. The 
committee also nominates C. H. Temple, chief of motive power 
and rolling stock, Canadian Pacific, to fill the unexpired term 
of W. H. Winterrowd, who has left railroad service and whose 
term expires in June, 1924. 


The report is signed by F. W. Brazier, chairman, assistant to 
general superintendent rolling stock, New York Central; H. T. 
Bentley, general superintendent motive power and machinery, 
Chicago & North Western; J. J. Hennessey, assistant master car 
builder, Chicago, Milwaukee & St. Paul; C. E. Chambers, super- 
intendent motive power and equipment, Central Railroad of New. 
Jersey, and W. J. Tollerton, general mechanical superintendent, 
Chicago, Rock Island & Pacific. 


Election of Officers 


W. O. Thompson (N. Y. C.) reported for the election tellers 
as follows: 

For chairman, term expiring June, 1924—John Purcell, 173 
votes. 

For vice-chairman, term expiring June, 1924—T. H. Goodnow, 
169 votes. 

For members of the General Committee, terms expiring June. 
1925—C. E. Fuller, 157 votes; H. L. Ingersoll, 168 votes; Willard 
Kells, 140 votes; J. S. Lentz, 166 votes; H. C, Oviatt, 171 votes; 
J. J. Tatum, 171 votes; W. J. Tollerton, 165 votes 

For members of the General Committee, terms expiring June, 
1924—J. Coleman, 168 votes; C. H. Temple, 167 votes. 

Mr. Purcell: I want to thank you for the honor you have 
bestowed upon me in electing me chairman. I realize the re- 
sponsibilities of the office together with the amount of work which 
is attached to it, but I feel that with your assistance we will 
handle the work promptly and to the entire satisfaction of all. 
’ \Mr. Goodnow: I appreciate coming into office and during the 
tenurc of office will try to do my best; you know, however, 
that as new men enter the ranks somebody has got to take their 
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places. Some of those sitting in the rear have got to move fy. 
ward and help out. 

As chairman of the Committee on Committees, if I contin 
in that capacity this year, I hope we can get some new blood 
into the committees—it is awfully hard for the committees whe, 
you know individuals here and there but don’t know how active HI 
they may be; if you want a job, just send your name to me and L 
I will see that you get it. I am serious in that question; we . 
want you to get a new enthusiasm; we want to get some good 
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Front View of Southern Pacific 2-10-2 Locomotive 


Centen 
railroa¢ 
Appreciation to Past-Chairman Coleman 

A rising vote of thanks was given the retiring chairman, My. C.E 
Coleman, for the very efficient manner in which he handled the The 

affairs of the association during the past year. year. 
C. F. Giles (L. & N.): I want to refer back to the remarks an ve 
of Mr. Goodnow on the subject of the younger members of this pil 
association taking more interest in the affairs of the association this ™ 
as well as participating in the discussions during the convention, . noth 
That has been a subject of discussion with the members of the a= 
General Committee for several years, especially after the last MM 
meeting in Atlantic City in 1922, when it was apparent that very “— 
few of the members on the floor took very much interest, or | 
participated in the discussion. Chai 
Now, I am delighted to observe during this meeting that there Clai ‘ 
has certainly been a wonderful improvement in that respect. a 
Speaking of Mr. Goodnow, I have been working with him now a 
for about 11 years as a member of the General Committee and on “4 
other committees, and whoever steps into his shoes as a member treich 
of any of these committees to take up the work that he is com- the th 
pelled to lay down, partially at least, has got to go some. He he] 
has been one of the best and most untiring workers that we have and al 
in the association, and it has been a question of the willing horse. throws 
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Miscellaneous Business of the Meeting 


Large Registration—The Division. Recommends That the 


Railroad Centenary Be Observed 


HE REGISTRATION at the close of the meeting was 584 railroad 
men and 87 miscellaneous; a total of 671. A resolution was 
adopted by the association strongly favoring a Railroad 

Celebration of the hundredth anniversary of American 


Centenary 
railroads. 
Safety Appliances 

C. E. Chambers (C. R. R. of N. J.): 

The committee on Safety Appliances has no written report this 
vear. This is because nothing in particular has transpired since 
last year. At that time I made a report to you that the investiga- 
tion on power brake and appliances was under way in Washington ; 


this was carried to completion in February last. At present there 
is nothing new before the committee other than a possible revision 
in the Safety Appliance Standards in the near future. 

(A motion was carried that the report be accepted and printed 
in the proces dings.) 


Loss and Damage From Rough Handling 


Chairman Coleman: There is a gentleman here from the 
Claim Section who wanted to have the privilege of the fioor for 
about five minutes. I want to introduce to you Joe Marshall, 


special claim prevention officer, A. R. A.. 

Mr. Marshall: I want to say a few words in the interest of 
freight claim prevention, but before I say them I want to offer 
the thanks of the freight claim men for the great co-operation we 
have received from your secretary, Mr. Hawthorne, in our work 
and also from the individual mechanical men on all the railroads 
throughout the country. Each one of them is doing good work. 

I want to call your attention to a few of the high spots on the 


claim account and I have some pictures here to show you. 

Mr. Marshall here showed several pictures illustrating various 
charts used by the Claim Section and indicating the extent of 
loss and damage from rough handling. The fact was pointed out 
that in response to inquiry a considerable number of the roads 


gave six or more miles an hour as a safe impact speed, whereas 
the best friction draft gear will go solid at four miles an hour, and 
that evidently there is reason for further educational work along 


this line. Mr. Marshall suggested that the Mechanical Division 
appoint a committee on rough handling to back up the work of the 
freight claim man.—Eprror. 


Co-operating Associations 


The privilege of the floor was extended to the following Asso- 
cations : 

Air Brake Association. 

American Wood Preservers’ Association. 

American Railway Tool Foremen’s Association. 

Association of Railway Electrical Engineers. 
Chief Interchange Car Inspectors’ & Car Foremen’s Ass’n. 
International Railway Fuel Association. 
International Railway General Foremen’s Association. 
International Railroad Master Blacksmiths’ Association. 
Railway \ccounting Officers’ Association. 


Traveling Engineering Association. ; 
= the various sections and divisions of the American Railway 
Association 

Resolutions 

i Committee on Resolutions, C. E. Chambers (C. R. R. of N. 
/) made the following report: 

Resolved, that the Mechanical Division of the American 
a Association extend its sympathy to Mr. Samuel M. 
,duclain account serious illness of Mrs. Vauclain and a wish 
"7 her spee recovery, and the thanks of the Association for his 
5, cltely interesting and instructive paper on the Development of 
ye Locomotive, and that a telegram be sent Mr. Vauclain 

il lairman,” 

ve resolution was adopted.) 

Mr. Chambers continued : 

» Vhereas. 


r. R. H. Aishton, president of the American Rail- 


way Association, favored us with his attendance and timely address. 

“Whereas, Mr. W. B. Storey, president of Atchison, Topeka & 
Santa Fe, was in attendance and gave us much food for thought 
and practice in his address, 

“Whereas, Mr. C. H. Markham, president of Illinois Central, 
personally met with us and favored us with a splendid talk full of 
appreciation of the workings of the Mechanical Division and the 
mechanical departments of the railroads as a whole, 

“Whereas, Mr. E. F. Carry, president of The Pullman Company, 
met with us and read his most splendid paper on Development of 
Railway Cars, 

“Whereas, Mr. W. W. Atterbury, vice-president of the Pennsyl- 
Vania Railroad, favored us with a splendid message of appreciation 
full of suggestions, and 

“Whereas, Sir Henry Thornton, K. B. E., president of Canadian 
National Railways, showed his keen interest in the railways of the 
United States and Canada by sending to us his message, 

“Be it resolved, that the thanks of the members of the Mechan- 
ical Division be extended the gentlemen above mentioned and 
copy be printed and sent to them individually by the secretary of 
the Division.” 

(The motion was seconded and carried.) 

Mr. Chambers: “Resolved, that the appreciation of the mem- 
bers of the Mechanical Division of the American Railway Associa- 
tion be extended to the Hotel Managers’ Association of Chicago 
for their kindly interest by furnishing accommodations to the mem- 
bers of the association and their families. Also to the Chicago 
Association of Commerce, and especially Mr. Bowman, for pro- 
viding a hall in which to hold its annual meeting.” 

(The motion was seconded and carried.) 

Mr. Chambers: “Resolved, that the Mechanical Division of 
the American Railway Association show its appreciation of the 
continued interest of the executive members of the Association 
by adopting a schedule of the American Railway Association pre- 
sented to us by President Aishton, and that each member goes to 
his own road determined to meet every suggestion and that the 
‘note be paid in full on or prior to October 1, 1923.” 

(The motion was seconded and carried.) 

Mr. Chambers: “Resolved, that the Mechanical Division extend 
its thanks and appreciation to the officers and secretary of the 
division for the able manner in which they have handled the annual 
meeting and to the committees in charge of the various reports 
which have been so fully covered and to the members who have 
participated so generously in the discussions, thereby bringing out 
the information so much desired, realizing that all of this has taken 
place at a time when each member, due to the labor disturbances 
for the past year, has been so fully engaged otherwise.” 

(The motion was seconded and carried.) 


Railroad Centenary 

The following was also presented by the Committee on Resolu- 
tions: : 

Secretary Hawthorne (Reading): To the executive officers of 
the American Railway Association. The Mechanical Division of 
the American Railway Association, assembled in convention at 
Chicago, on this date, June 22, 1923, taking pride from the beginning 
of developments and achievements of American railroads of which 
it is part, noting its problems and looking solicitously to its future 
welfare, suggests the proximity of the hundredth anniversary of the 
American Railroads; expresses the belief that this event will 
afford an invaluable opportunity for the railroads to quicken the 
pride of railway men in the substantial and effective method of 
giving an exhibition of progress and recommends the Executive 
Officers to give serious consideration to the holding of a centennial 
celebration of international, interest, representing the combined 
energies of all American railroads. 

This body stands ready and willing to assist and co-operate in 
any action taken towards this ending. 

Mr. J. J. Tatum (B. & O.): I move that the resolution be 
adopted. 

(The motion was seconded and carried.) 
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GENERAL NEWS 








The American Short Line Railroad Association is to consoli- 
date all of its offices in Chicago on the first of July at 1832 Mc- 
Cormick building. At the present time, the purchasing agency 
is located in the Railway Exchange building and the traffic and 
labor departments in the Transportation building. 


The American Boiler Manufacturers’ Association at its annual 
convention at Hot Springs, Va., this week, unanimously adopted 
the following resolution offered by W. H. S. Bateman, of the 
Parkesburg Iron Company: Resolved, That this Association go 
on record in upholding the railroads of the United States in the 
fight which they are making for their very existence, and that 
we as a body emphatically are opposed to Government ownership; 
and will use our best efforts individually to encourage public sen- 
timent in sympathy with the railroads, and will at all times en- 
deavor to counteract the influences which are constantly working 
in opposition to the railroads of our country. 


Robert W. Hunt, president of Robert W. Hunt & Co., Chicago, 
was the recipient of the Washington award which is presented 
annually by the Western Society of Engineers, acting jointly with 
the American Society of Civil Engineers, the American Society 
of Mechanical Engineers, the American Institute of Mining and 
Metallurgical Engineers and the American Institute of Electrical 
Engineers. This award was established by John W. Alvord, con- 
sulting engineer, of Chicago, in 1916, and was presented to Mr. 
Hunt for “his pioneer work in the development of the steel in- 
dustry and for a life devoted to the advancement of the engineer- 
ing profession.” This is the second time that this award has been 
made, Herbert C. Hoover being the first recipient. 


Scottish Locomotives for India 


According to the Times (London) Trade Supplement, the 
firm of William Beardmore & Sons, Dalmuir, Scotland, has 
received orders for 17 heavy Pacific type locomotives for the In- 
dian State Railways. The North British Locomotive Company 
also claims to have obtained “a large numbér” of contracts for 
its Glasgow works. The Scottish locomotive builders seem op- 
timistic and are said to expect to receive further extensive orders 
in the near future. 


French Foundryman Studies American Methods 


Emile Ramas, administrator-director of the French Metal- 
lurgical Society and president of the Foundrymen’s Association 
of Paris, France, is now visiting the United States studying the 
manufacture of chilled car wheels for the purpose of extending 
their use in France. In the course of his investigations he has 
been the guest of George W. Lyndon, president of the Association 
of Manufacturers of Chilled Car Wheels, in Chicago, and of the 
American Foundrymen’s Association at Cleveland, Ohio. 


Canadian Shopmen Seek Increase 


Notice has been served on the Railway Association of Canada 
by the Railway Employees’ Department of the American Federa- 
tion of Labor that negotiations looking to wage increases are re- 
quested. The shop employees are now working under a contract 
made a year ago which reduced wages and made the new rates 
continuous until such a time as either party might desire a change 
—in which case a conference was to be called on a notice of 30 
days. The shopmen have now given that notice. 


A 24-Hour Locomotive Run 


Hauling a special train of 10 cars carrying Shriners on their 
return from Washington, locomotive No. 411 of the Missouri- 
Kansas-Texas, starting from St. Louis, Mo., on June 10 at 4:25 
p. m., was run through to Austin, Tex., 975 miles, without being 
detached from the train and arrived at destination on schedule 
time at 5 p. m. This locomotive, an oil burner, consumed on the 
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trip 7,335 gallons of fuel. The rate of speed figures out 39% 
miles an hour and the fuel consumption at 7% gallons per mile. 


Pilots on Canadian Locomotives 


The Board of Railway Commissioners for Canada has issued an 
order amending the Rules Relative to the Inspection of Locomo- 
tives and Tenders as applied to locomotive pilots. The amend- 
ment consists in striking out the last paragraph of the rules pre- 
scribed by General Order No. 289 and inserting in place thereof 
the following: “Pilots—All locomotives in road service, excepting 
engines operating in strictly international service on the lines of 
the Boston & Maine, Maine Central, Rutland, New York Central, 
and Great Northern railway companies, shall be equipped with 
pilots projecting not less than 24% in. from the back of the up- 
right which the pilot is built on, to the nose of the pilots; the mini- 
mum height from the rail to be 3 in. and the maximum 6 in. 
Pilots shall be securely attached, adequately braced and maintained 
in a safe and suitable condition for service. All such locomo- 
tives shall be fully equipped by December 31, 1925.” 


Training of Oxy-Acetylene Welders 


The American Welding Society has issued an outline of a course 
for the training of oxy-acetylene welders. This report was pre- 
pared by a committee and combines the experience of experts of 
the Federal Board of Vocational Education, the American Weld- 
ing Society and the National Research Council. For the informa- 
tion of the person who is selecting candidates, the text includes 
a discussion of the qualifications which the candidates for training 
should possess. For the information of the instructor, the text 
includes the fundamentals in gas welding, together with a detailed 
statement of content, classified under type welding jobs arranged 
in the order of difficulty. Copies may be secured from the Ameri- 
can Welding Society, 29 West Thirty-ninth street, New York. 


Adjustment of Brake Power on Tank Cars 


Complying with requests received from a majority of the own- 
ers and operators of tank cars for an extension of the effective 
date for complying with the requirements of the tank car speci- 
fications for the adjustment of brake power on existing cars, the 
general committee of the Mechanical Division, American Railway 
Association, has extended the time limit which had been set at 
July 1, 1923, to July 1, 1924. The reasons for allowing the ex- 
tension of time are the general business conditions which have 
prevailed for some time and the fact that a large number of tank 
cars, scattered throughout the country, are stored on railroad sid- 
ings, making it impracticable for the owners to complete the work 
of adjustment within the time limit originally set. 


British Railway Places Heavy Equipment Orders 


The London & North Eastern, according to Modern Transport 
(London), has recently ordered the following equipment : 

800 covered goods wagons from the Metropolitan Railway Car- 
riage, Wagon & Finance Company, Ltd., Birmingham. 

750 mineral wagons of 12 long tons’ capacity from Clayton 
Wagons, Ltd., Lincoln. a 

750 mineral wagons of 12 long tons’ capacity and 500 open goods 
wagons of the same capacity from the Midland Railway Carriage 
& Wagon Company, Ltd., Birmingham. Lid 

500 open goods wagons from Charles Roberts & Company, 4's 
Wakefield. 

300 mineral wagons of 18 long tons’ capacity from the 
Wagon Company, Ltd. . 

30 goods “sais vans from the Birmingham Railway Carriage & 
Wagon Company, Ltd., Birmingham. 

In addition, the company has ordered 10,63 
passenger train cars, two twin sleeping cars, 
cars and 78 locomotives from its own shops. 
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Needed: More Goggles 


Accidents to the eyes of workmen in American industries ag- 
gregate the astonishing number of 200,000 a year, according to a 
statement issued by the National Committee for the Prevention 
of Blindness, 130 East Twenty-second street, New York City; and 
in one state, Pennsylvania, out of twelve million dollars awarded 
as compensation for permanent injuries since the Workmen’s 
Compensation Act was put in force, more than 40 per cent went 
for compensation for loss of eyes. This sum, about $5,000,000, 


was greater than the combined compensation paid for loss of legs, 
arms and feet and for permanent disability from other injuries. 
The committee says that there are still innumerable plants where 


ight to be worn, but are not worn; and many workmen 
who have goggles keep them in their pockets, unless they are 
watched. Legislation is not a sufficient means of prevention in 
this matter, because the workman who has goggles and does not 
can be enlightened only by persistent education. These 
points in connection with eye dangers are to be the 
a report soon to be issued. 


goggles 0 


use them 
and other 


subject of 


Wage Statistics for March 


The number of employees reported by Class 1 steam roads for 
March, 1923, was 1,816,479, an increase of 246,321, or 15.7 per cent, 
over the number reported for the same month last year, and an 


increase of 


1092 
1720, 


32,924, or 1.8 per cent, over the number for February, 
according to the monthly summary of wage statistics pub- 
lished by the Interstate Commerce Commission. The total com- 
pensation in March, 1923, was 17.9 per cent greater than in March, 
1922. In this period the earnings per hour for straight time for 
reported on an hourly basis decreased from 58 cents 
0 56 cents an hour. The overtime earnings decreased from 82 
l Taking the straight time, overtime, 


the employees 


to 81 cents an hour. 
‘ompensation together, these employees reported on an 
hourly basis were paid an average of 61.8 cents per hour in March, 
1922, and 59.9 cents in March, 1923. But, owing principally to 
an increase in the amount of overtime worked, they averaged 227 
yer employee in March, 1923, as against 215 in March, 1922, 

result that their average compensation per month 
creased from $133 to $136 in the same period. 








French to Supply Siamese Railway Equipment 


‘ompany recently obtained a contract for 10 new loco- 

the Siamese State Railways, on the basis of the lowest 
ompetition with American, British, Belgian, and German 
‘cording to Consul Brodie at Bangkok. The total 
lgeted being considerably in excess of the French tender, 

{ the surplus over and above the price quoted was di- 

to the purchase of 4 additional locomotives, 2 from an 
mpany, and 2 from a British concern. At the present 
British and German locomotives are in use on the Si- 
Railways, and the new contracts mark the introduction 

f the first American railway equipment of this char- 





exporters are at some disadvantage in obtaining 
s for heavy railway equipment in Siam in competition with 
british | Continental European firms. The greater distance 
involved necessitates a heavier freight charge on American-made 
broducts. As there is no direct steamer service between United 





‘tates ports and Bangkok, freight originating in the United States 
and consigned to Bangkok must be transshipped either at Hong- 
“ong or Singapore. Furthermore, the unfavorable exchange rate is 
another feature that affects adversely the Siamese market for 
American products. 
Locomotive Building in New Zealand 

he New Zealand government had contracted with British 
manufactur. for 45 locomotives, and almost all of them had 
en delivered when the last instalment was lost in the wreck 
. the steamer Wiltshire, according to dispatches from Welling- 
nto the Times (London) Trade Supplement. The insurance 
claim in respect to that loss having been settled, the proceeds are 
“ing applied to the replacement of the lost engines and the 
Purchase of additional ones. The: British manufacturers who se- 
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cured the first contract in competition with American, Belgian, 
Australian and German tenderers will supply the engines now 
required at a contract price of £5,225 per locomotive, which with 
freight, insurance, and other charges and cost of assembling and 
putting on rails in New Zealand will be increased to £6,245—a 
substantial reduction compared with the original contract price. 
The engines are to be delivered in New Zealand in July. 

Construction of locomotives in the dominion itself is being 
carried out at the government’s own shops at Addington, in 
South Island, and in the works at Thames, in North Island. 
The price of these locomotives is, however, higher than that 
of those being built in Great Britain. The contract price for 
the Thames engines, of which 16 have yet to be delivered, is 
about £11,000 each, while those being built by the government 
will cost in the shop £8,000 each. Engines under construction in 
the government shops will take two years to complete. 


Scottish Concern to Build and Equip Portuguese 
Railway Shops 


William Beardmore & Co., Ltd., of Glasgow, Scotland, recently 
cured a contract for the supply, construction and equipment of the 
general workshops of the Portuguese South & South Western 
Railway, at Barreiro. The workshops in question are for the 
construction, maintenance and repair of locomotives and cars. 
When completed, the establishment will comprise an erecting shop, 
foundry, machine shop, tool room, carpenters’ shop, paint shop, 
paint mill and store, material store, boiler shop, forge and black- 
smith shop, finishing shop, coppersmiths’ shop, carriage and wagon 
shop, upholsterers’ shop, timber shed, pattern shop, and will be the 
largest building of its kind in Portugal. 

The present shops are to be demolished to make way for the 
new buildings, but the contract calls for the work of the railway 
being carried on in the old shops while the new shops are being 
built, and the transference of old plant and the installation of new 
plant being carried out in such a way that the repairs and upkeep 
of railway plant will not be interfered with. The buildings are 
to be equipped with modern electric overhead cranes, air compres- 
sor plant, and fire installation. Diesel motor and generator for 
the power station, mechanical coaling appliances capable of coal- 
ing two locomotives at one time, reinforced concrete water supply 
tank, dock pump, etc., will be provided. Rails, points and cross- 
ings have also to be provided, for direct access to the different 
shops and for the intercommunication between each shop and in 
order to facilitate the rapid handling of the work to be undertaken. 


Proposed Electrification in Spain 


Representatives of Morgan & Company of New York, Messrs. 
Rothschild of London and Messrs. Urquijo, the Spanish bankers 
of Madrid and Bilbao, have recently formed a company with a 
capital of 500 million pesetas (approximately $100,000,000 at par 
exchange), to carry out the long-discussed project for an electric 
line between Madrid and Valencia, according to a dispatch from 
Barcelona to the Times (London) Trade Supplement. The line 
will be about 220 miles in length and double-tracked. 

The project includes the development of hydro-electric power 
necessary for the new line, as well as the working of several mines, 
and other schemes of an agricultural character. It is stated that 
the work will be put in hand as soon as possible, embodying the 
proposals of the engineers, Messrs. Vallejo and Membrilla. 

The capital of the new company will enjoy a state guarantee 
of five per cent interest. Besides being the first electric trunk line 
to be constructed in Spain, the project is one of the most important 
of its kind that has been launched in the country for many years. 
The new railway will open up a new country rich in minerals and 
in agricultural produce but hitherto devoid of communications. 

Of the Trans-Pyrenean railways which are being constructed 
under the Franco-Spanish Agreement of 1904, the line from Ripoll 
to Puigcerda is the only section at present in working order. The 
Minister of Public Works has now been authorized to ask for 
tenders for its electrification. The line is about 40 miles in length, 
with two long tunnels of a total of 3.7 miles. There are eight 
stations, some of which are not yet complete. The line rises to 
a height of 3,900 ft. in the tunnel under the Pyrenees; eventually 
it will connect with the French lines at Aix-les-Termes and will 
shorten the journey between Barcelona and Toulouse by 75 miles. 





























































































































Increase in Wages on Many Roads 


The Pennsylvania Railroad has made an advance of two cents 
an hour in the wages of various classes of employees in the central 
region, including elevator operators, watchmen and laborers. At 
Gadsden, Ala., it is announced that the 700 employees of the Gads- 
den Car Works have gone to work, after a suspension of one 
week, under a new contract with their employers in which “all 
labor troubles have been smoothed over.” Since the strike of last 
year, the men have been working without a general agreement. 

The striking shopmen of the Central of New Jersey, of whom 
it is said that 1,200 have remained out, have at last announced 
that a formal vote has been taken to give up the strike. The 
shops at Elizabeth, N. J., were already well manned; but at 
Ashley, Pa., it is said that the break-up in the brotherhood will 
result in considerable numbers of men going to work in the shops. 

The Southern Pacific has made a general increase in the wages 
of shopmen; skilled mechanics, 5 cents an hour; helpers, 2 cents 
an hour. The number of men affected is about 13,000; and they 
were represented in the negotiations by the officers of the Southern 
Pacific Shop Crafts’ Protective Association, an organization con- 
fined to the employees of this road. The annual addition to the 
payrolls will be about $750,000. 

The Chesapeake & Ohio has increased the pay of shopmen 2 
cents an hour. About 7,000 men are affected and the annual pay- 
rolls in this department will be increased about $590,000. 

The Illinois Central has received an application from the 
Brotherhood of Railway and Steamship Clerks for increased pay 
for storekeepers and assistants; chief clerks and other supervisory 
clerical positions, 9 cents an hour; for clerks, 9 cents and in some 
cases 10% cents an hour; for inexperienced clerks an initial salary 
of $77.50 a month, to be advanced $10 after six months; janitors 
and watchmen, 14 cents an hour; office boys and messengers, 9 
cents; freight handlers, 8 cents; common laborers, 10% cents; 
telephone operators, 10 cents. 

The Railway Employees’ Department of the American Federation 
of Labor is negotiating with the Chicago & North Western, the 
Chicago, Milwaukee & St. Paul and the Southern Railway for in- 
creases in the wages of shop craft employees on these roads, said 
to number 54,000 men. The A. F. of L. representatives also ask 
for time and one half for overtime and for Sunday work. 

The Louisiana & Aransas has advanced the pay of carpenters 
to 54 cents an hour; track and shop laborers to 31 cents an hour. 

The Sau Antonio & Arkansas Pass has agreed with the United 
Brotherhood of M. W. employees and shop laborers to make a 
general increase in wages on the same general plan which is in 
force on other roads. 

The Atchison, Topeka & Santa Fe has increased the pay of 
shop craft employees 2 cents an hour. This applies to blacksmiths, 
boiler makers, metal workers, electricians, car men, stationary 
firemen and oilers. 

The Louisville & Nashville has made a general increase of two 
cents an hour in the pay of all classes of employees in the mechani- 
cal department, the increase having been put into effect on July 1. 


Progress Made on A. R: A. Transportation Program 


The Car Service Division of the American Railway Associa- 
tion has issued a second monthly statement of the progress made 
on the “Program to Provide Adequate Transportation,” as ap- 
proved by the members’ meeting of the American Railway Asso- 
ciation and of the Association of Railway Executives on April 5. 

Total cars of revenue freight loaded for the 22 weeks to June 
2 inclusive show a consistent increase above the estimated figures 
as well as far in excess of the total for same periods of the 
previous ‘years for which we have record. Following is the 
cumulative loading by commodities and total for the first 22 
weeks of 1923 compared with the corresponding period of previous 
years. 


1923 1922 1921 1920 
Grain and G. pro..........- 883,352 940,008 829,567 722,549 
Dee MER ta abled wenwals © 705,524 627,642 622,491 660,307 
EEA. b g:a5s edie acess denne s 4,047,507 3,051,665 3,249,849 3,907,411 
ins eu ksinKa see eewe 330,724 179,826 155,430 235,078 
Forest products ..........- 1,590,451 1,169,603 1,079,305 1,352,981 
PN neh Gkelaih desea anh 6,d 00. 8's 536,183 195,651 246,439 546,572 
Mdse. L.C.L. and misc.... 11.874,072 10,441,841 9,388,703 10,395,989 


yg 2 See ore cog aria elt & 19,967,813 16,606,236 15,571,784 





17,820,387 
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The new equipment put in service and on order is as follows: 


Put in service 


January 1 to On ord 
Cars June 1, 1923 June 1, 1923 

ce FRESE ron Pen rene 27,862 45.709 
NON 55 Hy. Aercsivx wn sd ceote 7,468 13237 
Matis tnedaa vist cancavd 26,806 43.113 
NS nD o.k is Ss 'Sh ied 56 Seat 1,596 1.814 
Be isco ease case esses cturatnhs ssc 1,374 085 
NU Saicx eralcansinsesminciase-aucaiae 454 1.121 
HEE is view cara Bhai ciaa eee vate etcets 65,660 07 


107,079 


Sistine pale om Rison exe 1,697 04] 


Other statistics showing progress are given in the report as 
follows: y 
Att Freicut Cars Awairine REparrs 

January 1, 1923 
Heavy ...164,041 cars or 7.2 per cent Heavy 


Light .+.. 51,970 cars or 2.3 per cent Light 
Total ....216,011 cars or 9.5 per cent Total 


June 1, 1923 
‘ 155,564 Cars Or 6.9 per cent 
- 56,202 cars or 2.5 per cent 
. -211,766 cars cr 9.4 per cent 
Steam Locomotives AWAI11ING REPAIRS 


January 1, 1923 
Heavy ...13,587 loco. or 21.1 per cent Heavy 
Light ... 1,962 loco. or 3.0 per cent Light 
Total ....15,549 loco. or 24.1 per cent Total 


June 1, 1923 
- 11,368 loco. or 17.8 per cent 
- 1,315 loco. or 2.1 per cent 
-- 12,683 loco. or 19.9 per cent 


RaILroap FuEt Stocks 








; January 1, 1923 June 1, 1923 

te eee 2,443,460 TOMS MW. CALS... 06-5605 2534.30) 
In BUDGE. GMCBs 65.5 occa 4,313,426 In stock piles............ 5,880,373 
RI READ eee 6,756,886 heer ee 

Tcns per car Mi er ca > y 

cn 1 ar Miles per car per day 
1923 1922 1921 1923 1922 1921 
PARUATY oc ckccccss 290 27.6 30.1 25.8 20.4 23.2 
February ......... 28.2 28.3 28.4 24.8 23.2 21.3 
MOU eos escccnss. BED 27.7 27.2 27.0 24.4 20.9 
PN.» saab sho Some RS 24.4 26.9 27.9 21.3 20.6 


Nationwide Investigation Into Apprentice System 


Appointment of a committee to make a nationwide investigation 
of the apprentice system has been announced by the American 
Management Association, composed of many of the country’s 
largest industrial enterprises. The committee, headed by L. L. 
Park, supervisor of welfare, American Locomotive Company, 
Schenectady, N. Y., was named by the Plant Executives’ Division 
of the Association, of which Sam A. Lewisohn of New York, vice- 
president of the Miami Copper Company, is chairman. 

Modernizing American apprentice systems is one of the aims 
of the committee, according to Mr. Lewisohn, who said: “Several 
states are planning modern apprenticeship laws and it is desirable 
that there should be uniformity in these measures.” 

Other members of the committee include: L. A. Wilson, director 
of the National Society for Vocational Education, Albany, N. Y.; 
Milton D. Gehris, vice-president, John B. Stetson Company, 1801 
Germantown avenue, Philadelphia; E. W. Gressle, employment 
manager, the Warner & Swasey Company, Cleveland; Burt L. 
Fenner, McKim, Mead & White, New York; Franklin T. Jones, 
supervisor of training, the White Motor Company, Cleveland; Stan- 
ley Zweibel, director of service, Nordyke & Marmon Company, 
Indianapolis; Robert H. Spahr, department of engineering exten- 
sion, Pennsylvania State College, Philadelphia; James P. Garvey, 
Works Training Division, Western Electric Company, Chicago; 
Walter S. Berry, director of training, Scovill Manufacturing Com- 
pany, Waterbury, Conn.; L. S. Hawkins, director of the Depart- 
ment of Education, United Typothete of America, Chicago; I. B. 
Shoup, director of personnel and training, Marion Steam Shovel 
Company, Marion, O.; A. C. Lampman, supervisor of apprentices, 
National Cash Register Company, Dayton, O.; P. E. Wakefield, 
educational director, Carnegie Steel Company, Pittsburgh. 

The findings of the committee will be embodied in a report, one 
of a series to be presented to the fall convention of the association 
dealing with the human factor in commerce and industry. It 1s 
the plan of the committee to touch upon such phases of the sub- 
ject as will aid in the promotion of apprentice schools and ol 
training courses in various types of industry along the most 
approved and successful lines. 

Chairman Lewisohn also announces the personnel of the Plant 
Executives’ Division, which includes representation from the steel, 
iron, brass, clothing, electrical and other trades, as well as rail- 
roads and other public utilities, as follows: . on HH 

Elisha Lee, vice-president, Pennsylvania Railroad ; J = 
Goss, vice-president, Scovill Manufacturing Company, W — 
Conn.; E. K. Hall, vice-president, American Telephone & be of 
graph Company; Robert B. Wolf, New York, past by ag 
of the American Society of Mechanical Engineers; Charles ® 
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E. Hotchkiss, director of the National Industrial 
Clothing Manufacturers, Chicago; E. S. McClelland, 


director of the -Westinghouse Electric & Manufacturing 


Pit 


tsburgh; C. S. Ching, supervisor of industrial rela- 


S. Rubber Company, New York; Alfred L. Ferguson, 


lent, 
-president, American Locomotive Company, New York; 
Young, 


Consolidated Textile Corporation, New York; Leigh 


manager of industrial relations, International 


Company, Chicago; George J. Anderson, industrial re- 


ounsel, 


reas 


Ph 


Curtis, Fosdick & Belknap, New York; E, G. 


urer, Hills Brothers Company, New York; J. M. 


issistant to the president, Bethlehem Steel Company, Beth- 


Milton D. Gehris, 
iladelphia. 


vice-president, John B. Stetson 


MEETINGS AND CONVENTIONS 


icat 


4. 


General Foremen’s Convention 


ions are that the 1923 convention of the International 


General Foremen’s Association, to be held at Chicago, 


7, will be the best in the history of the association. 


dents of motive power of many roads are co-operating 


MC 
tho 


rtait 


‘its will be more numerous than in former years. 


sers of the association and have already sent in the 


se who will represent them, and who have been as- 
1 topics for discussion. From the present outlook, 


The 


Stoker Company will have on exhibition a full work- 


of 


Ww 


which will be of interest in 
The same is true of valve 


one of their stokers, 
ith one of the topics. 


lels of which will be on exhibition. 


list gives names of secretaries, dates of next or reguiar 


laces of meeting of mechanical asscciations and railroad clubs: 


ROAD = TER Te 


ocIATION.—F. M. Nellis, Room 3014, 165 Broadway, New 

CoPPERSMITHS’ AND PIPEFITTERS’ 

»n.—C. Borcherdt, 202 North Hamilton Ave., Chicago. 

way ASSOCIATION, Division VYV—MEcuanicaL.—V. R. Haw- 
South Dearborn St., Chicago. 


n V—EQUIPMENT PAINTING Division.—V. R. 


J. Farrell, 30 Vesey St., 


Hawthorne 


~ VI—FurcCHASES AND SToRES.—W. 


TK 


way Toot ForEMEN’s AssociaTIoN.—R. D. Fletcher, 1145 


rquette Road, Chicago. 


inth St., New York. 


-Calvin W. Rice, 29 W. 
A. F. Stuebing, 23 


MECHANICAL ENGINEERS.- 
Railroad Division, 
rty-third St., New York. 

eTY FOR TESTING MATERIALS.—C. L. Warwick, University of 
ania, Philadelphia, Pa. 


ETY OF 


IETY FOR STEEL TREATING.—W. H. Eisenman, 4600 Prospect 
le ni Het Ohio. ; 
Rattway EectricaL ENGINEERS.—Joseph A. Andreucetti, 


r meetings second Tuesday in each month, 


W., Room 411, C. & N. W. Station, Chicago, III. 
way CLur.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
except June, July 


\ugust, at Windsor Hotel, Montreal. 


s AssociaTION oF CHiIcaco.—Aaron Kline, 626 


August, Great Northern Hotel, 


N. Pine Ave., 
Ill. Meeting second Monday in month, except June, July 
Chicago, Ill. 

ASSOCIATION OF St. Lou1s.—Thcmas B. Koeneke, 604 Fed- 


erve Bank Building, St. Louis, Mo. 


sy CLus.—H. D. Vought, 26 i," St., New York, N. Y. 
monthly, Hotel Iroquois, Buffalo, N. 

IANGE CAR INSPECTORS’ AND CaR ForEMEN’s ASSOCIATION.— 
lliott, T. R. R. A. of St. Louis, East St. Louis, Ill. Annual 
Hotel Sherman, Chicago, October 3, 4 and 5. 

Lway CLus.—W. C, Cooder, Unien Central Building, Cin- 
Ohio. Meetings second Tuesday, February, May, September 


vember, 


RAILROAD Maste R BiacKsMITHs’ AssociaTion.—W. J. Mayer, 
Central, 2347 Clark Ave., Detroit, Mich. 
RaiLway FueL Assocration.—J. G. Crawford, 702 East 


st St., Chicago, IIl. 


AsSsocIATION.—William Hall, 


RAILWAY GENERAL FOREMEN’S ] 
Annual convention, Hotel 


Wabash St., Winona, Minn. 
Chicago, September 4-7, 1923. 
\KERS’ AssociaTIon.—Harry D. 


RAILROAD CLus.—wW. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Meetings second Tuesday in each month, except June, Juiy, 
nd September, Copley-Plaza Hotel. 

way Crus.—H. D. Vought, 26 Cortlandt St., New York, 
third Friday of each month except June, July and August 
st Thirty-ninth street, New York. 

ER Car MEN’s ASSOCIATION. —George A. J. Hochgreb, 623 
Building, Buffalo, N. Y. 

‘y CLus.—W. S. W ollner, 64 Fine St., San Francisco, Cal. 
second Thursday in each month in San Francisco and Oak- 

alternately. 

PittspurcH.—J. D. Conway, 515 Grandview Ave., Pitts- 
Meetings fourth Thursday in each month, except June, 

August. 

ay CLus.—B. W. Frauenthal, Union Station, St. Louis, Mo. 
second Friday each month, except June, July and August. 
NEERS’ ASSOCIATION.—W. O. Thompson, 1177 East Ninety- 

Cleveland, Ohio. 

ay Crius.—Bruce V. Crandall, 6C5 North Michigan Ave., 

Meetings third Monday in each month, except June, July 


ist 


Vought, 26 Cortlandt St., 





SUPPLY TRADE NOTES 











The Edgewater Steel Company has removed its offices from 
316 McCormick building to 1335 Peoples Gas _ building, 
Chicago, Ill. 


Joseph T. Ryerson & Son, Inc., has moved its offices from 
910 Corn Exchange building, Chicago, to 1736 Illinois Merchants 
Bank building. 


The Merchant & Evans Ciiaias Philadelphia, Pa., has discon- 
tinued its Chicago plant and will manufacture all mixed metals 
at Philadelphia. 


The O. K. Company, dealing in general railroad and steam- 
ship supplies, has moved its general sales office to 555 Railway 
Exchange building, Chicago. 


E. W. Price, representative of the Laclede Steel Company, has 
been promoted to manager of sales in charge of the northern dis- 
trict, with headquarters at Chicago. 


Robert Huff, representative at New York City of the McCon- 
way & Torley Company, Pittsburgh, Pa., has removed his office 
from 39 Cortlandt street to 2 Rector street. 


The name of the Electric Steel Company, Chicago, has been 
changed to the Nugent Steel Castings Company. There is no 
change in management, ownership or personnel. 


The Pittsburgh Machine Products Company, Oliver build- 
ing, Pittsburgh, Pa., has been appointed district representatives of 
the Conveyors Corporation of America, Chicago. 


The Colonial Supply Company, Pittsburgh, Pa., has been ap- 
pointed exclusive distributor in the western Pennsylvania ter- 
ritory for the Latrobe Tool Company, Latrobe, Pa. 

The Hisey Wolf Machine Company, 


appointed R. L. Barker &:.Co., 
sentative in Indiana, Illinois, 


Cincinnati, Ohio., has 
Chicago, as its exclusive repre- 
Wisconsin and Iowa. 


The Boyden Steel Corporation has removed its offices from 
the Keyser building to larger quarters in the Standard Oil build- 
ing, Franklin street and St. Paul place, Baltimore, Md. 


The Consolidated Machine Tool Corporation of America has 
opened a district sales office in the General Motors building, De- 
troit, Mich., under the management of Roland A. Holmes. 


J. R. Sexton, division engineer of the Erie, with headquarters 
at Huntington, Ind., has been appointed railway sales manager of 
the H. H. Robertson Company, with headquarters at Chicago. 


S. P. Wright & Company, district representatives of the Con- 
veyors Corpcration of America, Chicago, has removed its Butte, 
Mont., office from 109 East Broadway, to 812 East Iron street. 


Gibbs & Hill, consulting engineers, with offices in the Pennsyl- 
vania Station, New York City, have been retained by the Vir- 
ginian Railway in connection with the electrification of that road. 


P. W. Lawther, sales representative of S. F. Bowser & Com- 
pany, Inc., with headquarters at Dallas, Tex., has been promoted 
to sales manager of the Texas territory, with the same head- 
quarters. 


The Hoosier Waste Renovating Company, Indianapolis, Ind., 
has been formed to engage in the reclaiming of oil waste. N. P. 
Link is president and L. T. Evans and M. W. Evans are vice- 
presidents. 


W. E. Brewster, advertising manager of the U. S, Light & Heat 
Corporation, Niagara Falls, N. Y., has resigned and E. D. Giauque, 
who has been Mr. Brewster’s assistant, has been appointed to suc- 
ceed him as advertising manager. 


Frederick A. Guild, former New York representative of the 
Galena Signal Oil Company, died on May 14, at his home in 
Greens Farms, Conn., at the age of 77. Mr. Guild retired from 
active service about five years ago. 


H. B. Crantford, representative of the railway sales division 
of the Electric Storage Battery Company, with headquarters at 
Chicago, has been promoted to manager of railway signal sales, 
with headquarters at Philadelphia, Pa. 
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Higgins & Co., Chicago, representatives of the American Valve 
& Meter Company and the St. Louis Frog & Switch Company, 
have been appointed general sales agents throughout the United 
States for the Cook Standard Tool Company. 


William Henry Andrews, chairman of the board of directors of 
Pratt & Lambert, Inc., Buffalo, N. Y., died at his summer home, 
Watch Hill, R. I, on June 19, after an illness of about a year 
and a half. Mr. Andrews was born in 1860 at Thomaston, Maine. 


The Federal Machinery Sales Company, Chicago, the Laughlin- 
Barney Machinery Company, Pittsburgh, Pa., and the Elliott & 
Stephens Machinery Company, St. Louis, Mo., have been ap- 
pointed sales representatives for the Oilgear Company, Mil- 
waukee, Wis. 


The Truscon Steel Company has moved its Detroit, Mich., office 
to temporary quarters in the Krolik building, 316 E.. Jefferson 
street. Permanent quarters will be located in the new Truscon 
building now under construction at the northwest corner of W. 
Congress and Wayne streets. 


F. H. McGuigan, Jr., regional engineer for the Northwestern, 
Central Western and Southwestern regions of the United States 
Railroad Administration, with headquarters at Chicago, has re- 
Signed to become assistant to the president of the Railway Car 
Manufacturers’ Association, New York City. 


Clyde M. Carr, retired president of Joseph T. Ryerson & Son, 
Inc., died on June 5 in Chicago after an illness of several weeks. 
A photograph of Mr. Carr and a sketch of his career appeared in 
the March issue of the Railway Mechanical Engineer, at the time 
Mr. Carr retired from the presidency of the company. 


The Standard Tank Car Company, Inc., Sharon, Pa., has re- 
moved its New York City office from 233 Broadway to Suite 
1222 in the Canadian Pacific building, 342 Madison avenue. This 
company reports that it completed 750 new cars during the month 
of April, the largest output in this company’s history. 


William E. Manning, vice-president and general sales manager 
of the Youngstown Sheet & Tube Company, died on June 15 at 
Youngstown, Ohio. He was born at Youngstown in 1870, and 
had been with the above company since 1901. Mr. Manning was 
also president of the Continental Supply Company and _ the 
Youngstown Steel Products Company. 


E. R. Riley, district manager of the Alexander Brothers Belting 
Company, a subsidiary of Armour & Co., with headquarters at 
Chicago, has been elected vice-president of Warren Corning & Co., 
with the same headquarters. This company has moved its offices 
to 908-10 Fisher building and will be distributors of the Fairbanks 
Company’s valves and the Dart Manufacturing Company’s unions. 


The Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa., will give all its employees an opportunity to par- 
ticipate in the purchase of a new issue of 20,000 shares of common 
stock, to be paid for on the deferred plan at $53 a share (par 
vale $50). Each employee may subscribe for one to twenty shares 
of stock and pay for it in ten consecutive monthly instalments. 


E. H. Hall, formerly superintendent of the car department of 
the Chicago, Great Western, with headquarters at Oelwein, Iowa, 
has been appointed special representative of the Robert M. Lucas 
Company, Chicago, manufacturers of flexible corrosion-proof 
cements for railroads for the territory west of the Mississippi 
river to the Pacific coast. Mr. Hall’s headquarters will be in 
Chicago. 


L. N. Selig, assistant to the president of the General American 
Tank Car Corporation with headquarters at East Chicago, Ind., 
has been appointed acting director of purchases, succeeding C. H. 
Coyle, vice-president and director of purchases, resigned. R. M. 
McFarland, storekeeper with headquarters at East Chicago, has 
been promoted to assistant purchasing agent with the same head- 
quarters. 


F. E. Lister has been appointed service engineer of the Franklin 
Railway Supply Company, Inc., New York City. Mr. Lister 
was formerly in railway service. In 1908 he joined the staff of 
the Railroad Gazette, New York, as associate editor, where he 
remained for three years. Since 1921, Mr. Lister has been en- 
gaged in engineering and sales work as a manufacturers’ repre- 
sentative in New York City. 


Willard T. Sears, research and experimental engineer of the 
Niles-Bement-Pond Company, New York, died recently at Mont- 
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clair, N. J. Mr. Sears had been with the company for over 
twenty years. Prior to this he was connected with the Pennsyl- 
vania Steel Company for a number of years. He was a member 
of the class of 1887 of Massachusetts Institute of Technology. 
Mr. Sears was an inventor and developer of a number of machine 
tool devices. 


Frank H. Clark, who was president of the Elvin Mechanical 
Stoker Company in 1917 when the stoker was being developed, and 
who subsequently became vice-president of the Bradford Draft 
Gear Company, New York City, has been elected vice-president 
of the Elvin Mechanical Stoker Company in an executive and 
sales capacity, with headquarters in New York. Mr. Clark will 
remain also as director and vice-president of the Bradford Draft 
Gear Company. 


The Amsler-Morton Company, Pittsburgh, Pa., and 2039 Rail- 
way Exchange building, St. Louis, Mo., has been appointed agent 
of the Uehling Instrument Company, Paterson, N. J., for eastern 
Missouri and southern Illinois. H. R. N. Johnson, who formerly 
represented the Uehling Instrument Company, has joined the W. 
P. Nevins Company, 120 South Ninth street, Minneapolis, Minn., 
which company is now the Uehling representative in Minnesota 
and the Dakotas. 


S. Bert Bennett, who was formerly assistant road foreman of 
locomotives iof the Lehigh Valley, and Alex. D. ‘Lawrence, 
engineman on the Boston & Albany, have been appointed service 
engineers of the Franklin Railway Supply Company, Inc., New 
York. William A. Bradshaw, formerly in the motive power de- 
partment of the Central of New Jersey, has been appointed an 
inspector, and G. R. Grove, formerly with Hunt & Co. as inspector 
of new locomotives, is now mechanical inspector for the Frank- 
lin Railway Supply Company. 


Ross F. Hayes has resigned as general sales manager of the 
Curtain Supply Company to engage in the railway supply business 
with office at 2 Rector street, New York City. He is now eastern 
representative of the Henry Giessel Company, Chicago, manufac- 
turers of water coolers for service on railway passenger cars and 
locomotives, also representative of the Protecto Manufacturing 
Company, Chicago, manufacturers of metal bound weatherstrip- 
ping for railway cars. Mr. Hayes is also representing several 
other manufacturers of steam and electric railway equipment. 


The Whiting Corporation, Harvey, Ill, has opened a district 
sales office at 1526 Jefferson County Bank building, Birmingham, 
Ala., in charge of W. R. Hans as district manager. This office 
will handle sales in Alabama, Georgia, Tennessee and Northern 
Mississippi for the Whiting Corporation and its subsidiaries, the 
Grindle Fuel Equipment Company and the Swenson Evaporator 
Company. The Whiting Corporation has opened a district sales 
office at 624 Penton building, Cleveland, Ohio, in charge of R. P. 
Dryer as district manager. This office will have charge of the 
sales in Ohio. 


W. A. McWhorter, general manager of the Bradford Draft 
Gear Company, New York, died at his home in Chicago on June 
9, after an illness of two days. Prior to his connection with the 
Bradford Draft Gear Company, Mr. McWhorter was located 
the South, as assistant master mechanic of the Georgia Railway 
& Power Company, superintendent of equipment of the Birming- 
ham Railway, Light & Power Company and in the sales depart- 
ment of the Galena Signal Oil Company, with headquarters at 
Atlanta, Ga. He left the last named company in 1916 to take up 
work with the Bradford Draft Gear Company. 


The Palmyra Packing Company has been incorprated in New 
York, with general offices and factories at Palmyra, N. Y., to 
manufacture a complete line of asbestos, flax, rubber and duck 
packings for locomotives and shop machinery. The officers of the 
company are John N. Todd, president, who was for fifteen years, 
until last October, general sales manager of the Garlock Packing 
Company; Frank W. Coats, vice-president, formerly vice-prest- 
dent of the Crandall Packing Co.; Samuel H. Hunt, treasures, 4 
capitalist, of Palmyra, and Charles McLouth, secretary, an at- 
torney at Rochester, N. Y. The manufacturing and sales 
organization is composed of expert packing makers and eX- 
perienced packing salesmen. 


The B. F. Sturtevant Company, Hyde Park, Boston, Mass., hes 
bought the plant of the Wisconsin Engine Company, a ye 
Corliss pumping engines at Corliss, Wisconsin. The new a 
covers nearly ten acres and the buildings have approximately 
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150,000 ft. of floor space. A full manufacturing and engineering 
staff will be maintained and closer co-operation given to western 
customers. Harry W. Page has been appointed general manager 
and will be in charge of the Wisconsin plant. Mr. Page is a 
graduate of the University of Wisconsin, and for the past six 
years, has been assistant general manager at the main works of 
the B. F. Sturtevant Company, Hyde Park, Boston. 


John Edgar Rhodes, for the last eight years secretary-manager 
of the Southern Pine Association, died on June 2 in Touro In- 
firmary, New Orleans, La., after an illness of about two months. 
He was born at Kent, Ohio, on July 9, 1874, and began his career 
in newspaper work. He subsequently served as private secretary 
to an officer of the Northern Pacific, secretary of the Minnesota 
Logging Company and then returned to newspaper work. In i898 
he was appointed secretary-manager of the Northern Pine Asso- 
ciation. Ten years later he became connected with the Weyer- 
haeuser timber interests. In 1912 he became publisher and editor 
of the Tacoma (Washington) Tribune and when that paper was 
sold was appointed secretary-manager of the National Lumber 
Manufacturers’ Association with headquarters in Chicago. Since 
1915 he served as secretary-manager of the Southern Pine Asso- 
ciation. 

Graeme Ross has been appointed manager of the Kansas City 


branch of the Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., to succeed F. F. Rossman, who has resigned 


to become vice-president of the Mobile Light & Railway Com- 
pany, Mobile, Ala.; E. L. Doty, district service manager of the 
Buffalo branch office, of the Westinghouse Electric & Manufac- 
turing Company, has been appointed engineering assistant, service 
department, with headquarters at East Pittsburgh; J. A. Atkinson 
has been appointed Buffalo service manager; C. W. Jones has been 
appointed general foreman of the controller department at the East 
Pittsburgh works; C. A. Fike has been appointed general foreman 
of the coils and insulation department at East Pittsburgh works; 
J. H. Hartman has been appointed general foreman of the store- 
keeping department at the East Pittsburgh works, and W. S. 
Oswald has been appointed general foreman of the railway motor 
department at the East Pittsburgh works. 


Horace S. Clark, assistant manager of the Pacific district of 


the Westinghouse Air Brake Company, has been appointed 
Pacific district manager, with headquarters at San Francisco, 
Cal., to succeed C. P. Cass who has resigned to devote more time 
to the Westinghouse Pacific Coast Brake Company of which he 
is president. E. R. Fitch has been appointed Southwestern dis- 
trict engineer of the Westinghouse Air Brake Company with 
headquarters at St. Louis, Mo., and Lawrence Wilcox, 
mechanical expert at Chicago, has been promoted to representa- 


tive and transferred to the Columbus, Ohio office. S. T. Reid 
succeeds Mr. Wilcox in Chicago. 


W. W. Martin, of the general offices at Wilmerding, Pa., has 
been elected an assistant auditor. Mr. Martin has been connected 
with the auditing department since 1906 and was chief clerk prior 
to his recent promotion. P. B. McGinnis has been appointed rep- 
resentative, with headquarters in Chicago, where he previously 
served as mechanical expert and H. R. Hood, of the Wilmerding 
office, succeeds him as mechanical expert. 


Prof. Dr. Hans Goldschmidt, inventor of the Thermit process, 
died suddenly in Baden-Baden, Germany, on May 20, 1923, after 


a stroke. Prof. Goldschmidt was born in Berlin, Germany, on 

January 18, 1861. After having been graduated from the “gym- 

lasium” of Altenburg, he studied chemistry, physics and natural 

Stietices at the universities of Berlin, Leipzig, Heidelberg, Strass- 

burg and at the Institute of Technology at Charlottenburg. He 

hig Ao the degree of Ph. D. from the University of Heidelberg 
Ooo, 

In 1887, Prof. Goldschmidt entered the firm of Th. Goldschmidt, 
Essen Ruhr Germany, in joint partnership with his brother, Dr. 
_ Gold hmidt. The attention of the latter was applied main- 
te the business management of the company, while Prof. Hans 
seh devoted himself to scientific research. Under their 
oint guidance, the firm grew to international importance, with 
wencies and allied companies throughout the world. 

Prof. G ldschmidt’s most important invention was the Thermit 
aga ! used extensively all over the world for welding 
ich _* el sections, and for producing metals and alloys of 

Prof, ( 


dschmidt visited this country frequently and was 


actually made, as the exchange will not buy material 
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president of the Goldschmidt Thermit Company, now Metal & 
Thermit Corporation, from 1904 to 1916. 


The surplus Steel Exchange, Inc., has been formed for the 
purpose of presenting an outlet for surplus stock material of 
steel products. A commission will be charged only on. sales 
but act 
solely in the capacity of agent. The officers of the new company 
are: Robert D. McCarter, president; George E. Dix, vice-presi- 
dent; William L. Cooper, treasurer, and Edward Michaud, sec- 
retary and general manager. The offices are at 7 Dey street, 
New York City. Robert D. McCarter is a partner of the firm 
of McCarter & Cooper, consulting engineers. He was formerly 
identified with the General Electric Company and the Westing- 
house Companies, ‘having been consulting engineer of the 
European Westinghouse Companies, and president of the Rus- 
sian Westinghouse Electric Company. George E. Dix began 
his connection with the steel industry in 1907, with the Carnegie 
Steel Company, at the Waverly warehouse. He went to the Mid- 
vale Steel & Ordnance Company in 1916, as assistant to the 
general manager of sales, and during the last four years was with 
the Consolidated Steel Corporation as assistant to the vice-presi- 
dent. William L. Cooper was associated with the R. W. Hunt 
Company for fifteen years, having been European manager during 
a part of that time. He is a partner of McCarter & Cooper. 
Edward Michaud is an experienced steel man, having seen service 
with the Carnegie and Midvale Companies and the Consolidated 
Steel Corporation. 


A. W. MacLaren, general traffic manager of Morris & Co., 
with headquarters at Chicago, has been appointed vice-president 
in charge of sales of the Chicago Bearing Metal Company, with the 
same headquarters. He 
entered railway service 
in 1898 in the account- 
ing department of the 


Cleveland, Cincinnati, 
Chicago &: St. Louis, 
with headquarters at 


Cincinnati, Ohio, and in 
1899 was promoted to 
chief clerk in the gen- 
eral passenger  depart- 
ment with the same 
headquarters, which po- 
sition he held until 1902, 
when he was promoted 
to secretary to the presi- 
dent, with the same 
headquarters. In 1905, 
when the Cleveland, 
Cincinnati, Chicago & 
St. Louis was consoli- 
dated with the New 
York Central, he was 
promoted to assistant to the vice-president in charge of traffic 
of the New York Central lines, with headquarters at Chicago, 
and in 1907 was transferred to New York as assistant to the 
vice-president. He held this position until 1910, when he resigned 
to become general traffic manager of Morris & Co., with head- 
quarters at Chicago, which position he has held until his recent 
appointment. 





A. W. MacLaren 


The Electric Storage Battery Company, Philadelphia, Pa., has 
organized two separate departments within the railway sales di- 
vision to handle the car lighting and signal, and car control 
battery business of the company, respectively. William H. 
Palmer, Jr., was made manager of the railway sales division with 
headquarters at Philadelphia, to fill the vacancy caused by the 
resignation of Harry B. Marshall, who left the company to engage 
in private business. Mr. Palmer has been associated with the 
Electric Storage Battery Company since August 1, 1894, with the 
exception of a few years, when he served with other interests 
closely identified with the storage battery industry. Thomas L. 
Mount has been appointed manager of the car lighting depart- 
ment and H. B. Crantford, manager of the railway signal depart- 
ment, with headquarters at Philadelphia; both will serve under 
Mr. Palmer, the manager of railway sales division. Mr. Mount 
has been associated with the development of railway car lighting 
by electricity for the past 18 years. He was employed by the 
Consolidated Railway Electric Lighting & Equipment Company, 
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successively as draftsman, machinist, foreman and on the road 
installing, maintaining and operating some of the first axle light- 
ing equipments using the Manchester type of Exide batteries. 
Later he became a member of the sales staff and eventually vice- 
president of the Consolidated Railway Electric Lighting & Equip- 
ment Company, in charge of sales and engineering. In 1919 he 
entered the service of the engineering department of the Electric 
Storage Battery Company, and later was transferred to the rail- 
way division in connection with car lighting equipment sales. Mr. 
Crantford has been in the railway sales department from 1919 
until 1923 at Chicago. Prior to that he was engaged in automatic 
signal and interlocking installation and maintenance for the Gen- 
eral Railway Signal Company. He served as signal maintainer 
and foreman on the Northern Pacific and en the Chicago, Mil- 
waukee & St. Paul. He also served as supervisor of signals, 
telegraph and telephone for the electrified zone of the latter com- 
pany. 


Elisha Hollingsworth Talbot, founder of the original Railway 
Age, and for twelve years its active manager and publisher, died 
in New York City on May 22 at the advanced age of 83 years. 
He was born at McCon- 
nelsville, O., August 9, 
1839, and was educated 
at Iowa State University. 
In early life he engaged 
in a great variety of lit- 
erary, political and news- 
paper activities, being at 
one time secretary to 
United States Senator 
James Harlan and later 
to Congressman James 
F. Wilson. These ac- 
tivities covered some 20 
years, 1855-1875, and in- 
cluded two years as a 
member of the © IIlinois 
legislature. He was ad- 
mitted to the practice of 
law by the Supreme 
Court of Illinois in 1868. 
In 1876, after extended E. H. Talbot 
experience as a news- 
paper publisher and editor, Mr. Talbot established in.Chicago a 
weekly publication devoted to railways—their financing, construc- 
tion, operation, management and relations with their employes and 
the public. When this project took form in 1876, the mileage 
of railways in the United States was less than 75,000, while that 
in the states west of Chicago was less than 27,000. At that time 
the railways were incomplete, disjointed and engaged in destruc- 
tive competition, and an era of insolvencies, foreclosures and amal- 
gamations was at hand. It required courage to launch a railway 
publication in this new field at that time and vision to see the vast 
program of railway expansion which soon materialized. But 
Mr. Talbot had the courage and vision and found the necessary 
means and supporters. Under the name of the Railway Age his 
idea materialized into an aggressive publication with himself as 
president and manager and Horace R. Hobart as editor. Mr. 
Talbot retained control of the Railway Age until September 1, 
1891, when he sold it to Harry P. Robinson and Hugh M. Wil- 
son. Among the notable enterprises started by Mr. Talbot in 
connection with the Railway Age was the publication of the Bio- 
graphical Directory of Railway Officials and the organization of 
the first extensive exposition of railway appliances in America, 
which was held at Chicago in 1883. Mr. Robinson, after a short 
time, sold out his interest and Mr. Wilson acquired full control; 
and, in 1908, sold the paper to the Railroad Gazette, and it was 
combined with the Gazette under the name of the Railroad Age 
Gazette. In 1910 the name was changed to Railway Age Gazette 
and in 1918 the present name, Railway Age, was adopted. Since 
retiring from railroad journalism, Mr. Talbot had been interested 
in various publications and had kept up his interest in Mexico, 
which began in the days of his early activity, when (1885) he 
conducted a party of Mexican editors and congressmen on a tour 
of observation throughout the United States. He had been plan- 
ning to go to Mexico only a short time before his death, ex- 
pecting to make an extensive tour to get material for a series of 
magazine articles. 
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TRADE PUBLICATIONS _ 
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Twist Dritts anp REAMERS.—The Latrobe Tool Company 
Latrobe, Pa., has issued a catalog of 112 pages listins an “ 
lustrating its line of high speed twist drills and reamers. ei 

STOKERS.—The type K_ stoker for operating boilers up to 200 
hp. at high capacity and efficiency is fully described and illus. 
trated in a four-page folder issued by the Combustion Engineer 
ing Corporation, New York. a 


Grounp Form Gear CutTrer.—A_ neatly arranged, 12 
booklet outlining the principal features of its ground form 
cutters has recently been issued by the Brown & Sharpe M 
facturing Company, Providence, R. I. , 


-page 
gear 
anu- 


THREADING MACHINERY.—Pipe and nipple threading and cutting 
machines, bolt threading and nut tapping machines, chaser grind- 
ers and automatic die heads are described and _ illustrated in 
catalog No. 26 recently issued by the Landis Machine Cans. 
xany, Waynesboro, Pa. 


MatertAL HanpLinc EguipMent.—The Link-Belt Company 
Chicago, in its Book 690, presents profusely illustrated descrip- 
tions of various installations of its material handling equipment 
for foundries. The equipment includes complete mechanical sand 
handling and conditioning facilities, mold conveyors, casting con- 
veyors, etc. 


Hoists.—Bulletins Nos. 76-C and 76-D have recently been 
issued by the Sullivan Machinery Company, Chicago, in which 
its single and double drum air turbine hoists, types HA and HDA 
respectively, are described in detail. These “turbinair” hoists 
are designed for general hoisting and hauling purposes, spotting 
freight cars, etc. , 


GASOLINE Motor Coacurs.—A folder has recently been issued 
by the Service Motors, Inc., Wabash, Ind., in which are illus- 
trated a number of its model 55 motor coaches as they have been 
built for a number of steam railways. In addition to the speci- 
fications of the model 55 coach, it gives considerable data as to 
the cost of operating this equipment, which has been obtained 
from a number of users. 


Yate TroLteys.—A folder containing detailed descriptions of 
the plain and geared types of the new Yale steel plate roller 
bearing trolleys and a description of the new cast-iron trolley 
has recently been issued by the Yale & Towne Manufacturing 
Company, Stamford, Conn. Details of interesting tests to which 
the new steel plate trolley has been subjected and a complete 


list of its material handling equipment are also included in this 
folder. 


Borters.—The Lebanon Boiler Works, Lebanon, Pa., has is- 
sued Bulletin 23-A which is a 23-page booklet containing a com- 
plete illustrated description of the Uniflow improved return tubu- 
lar boiler; also illustrations of typical Uniflow installations and 
tables showing the absorption efficiency of fire tubes, horsepower 
ratings, CO, losses, etc. In addition, an interesting comparison ol 
the Uniflow boiler with the ordinary horizontal return tubular 
boiler is given. 


Doors For INDUSTRIAL BurLpiNGs.—Details of construction and 
operation of Wilson rolling steel doors, rolling wood doors, hor! 
zontal folding doors and fireproof air chamber doors are fully 
described and illustrated in catalog No. 36 recently issued by 
the J. G. Wilson Corporation, New York. Typical installations 
of each type of door are shown, also unretouched photographs ot 
fireproof air chamber doors before and after fire and cold water 
hose stream test at Underwriters’ Laboratories, Chicago. 


PREVENTION oF Foaminc.—An_ instruction booklet entitled 
“Foaming, Its Cause and Prevention,” written particularly 10F 
the benefit of enginemen and firemen, has been issucd by the 
Bird-Archer Company, New York. The text sets forti in simple 


terms the principle on which Bird-Archer anti-foaming ¢ :pound 
operates to prevent foaming and explains clearly the reasons sd 
the simple instructions given for its successful use. Copies 
will be furnished for distribution to enginemen and firemen 0 
request. 
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| /EQUIPMENT AND SHOPS 


Locomotive Orders 
THE 
locomoti 
THE | 
locomoti! 
THE | 


eight G 


from the Baldwin Locomotive Works. 


from the Lima Locomotive Works. 


motive Company. 


Locomotive Repairs - 


THE N 


f the Morgan Engineering Works, Alliance, Ohio. 


the shc )p 


Freight Car Orders 


Tue Forp Motor Company has ordered 1,000 box cars from the 


Tank Car Company. 


Standard 
THE PHELPS 
ars of 


Company 


THE SINCLAIR REFINING CoMPANY has ordered five tank cars of 
6,000 gal. capacity and 10 tank cars of 8,000 gal. capacity from 


the Standard Tank Car Company. 
THE A 


Car Company. This company is also inquiring for four private 
cars 

Tue Frorrpa East Coast has ordered 10 caboose cars and 200 
ventilated sheathed box cars from the Mt. Vernon Car Manufac- 
turing Company and 200 steel flat cars from the American Car 
& Foundry Company. 

THE VIRGINIAN RAtLway has ordered 25 120-ton gondola cars 
from the Pressed Steel Car Company, in addition to the 1,000 
placed with the same builder as was reported in the May issue 
of the Railway Mechanical Engineer. 

Freight Car Repairs 

THE WeEsTERN MaAryLANnpD will rebuild 2,000 steel hopper coal 
cars of 50 tons’ capacity in its shops at Baltimore, Md. 

THE Cuicaco, BurLincton & Quincy has placed an order with 
the Pullman Company for repairs on 600 coal cars. 

Machinery and Tools 

Tue NortHern Pactric has ordered a 48-in. car wheel borer. 

Tue SoutHERN Pactric has placed an order for a 40-ton crane. 

Tue MicnicaAn Centrat has placed an order for a 6-ft. radial 
drill, 

‘THE PULLMAN Company has ordered two 48-in. car wheel 
borers, 

_Tue New Yorx, New Haven & Hartrorp has placed an order 
lor a 36-in. planer. 

Tue Intinors CENTRAL has ordered a 90-in. driving wheel lathe, 
‘lso a 48-in. car wheel borer. 

; THE Cui ,cGO, BurLtincton & Quincy has ordered one 200-ton 
ccomotive hoist from the Whiting Corporation. 

— DELAWARE, LACKAWANNA & WESTERN has ordered one 
ne 231-ton locomotive transfer table from George B. Nichols 
Y Brother. 

Pn ( G0, Rock Istanp & Paciric has ordered one 50-ft., 
; .0n locomotive transfer table for its Forty-seventh street shops 
in Chicago, from George B. Nichols & Brother. 

Ps New York, Cuicaco & St. Louris will install a 45-ft., 
he vm transfer table at its Stony Island shops, Chicago, which 
NaS Deen 


lered from George B. Nichols & Brother. 





HISON, TOPEKA & SANTA FE has ordered 30 2-8-2 type 
yy Rartroap has ordered 10 heavy 6-wheel switching 


rRAL VERMONT has ordered 16 Consolidation type and 
type switching locomotives from the American Loco- 


ourI Paciric is having 100 locomotives repaired at 


Dopce CorroraTION has ordered 66 concentrate 
60 tons’ capacity from the Mt. Vernon Car Manufacturing 


CHISON, TopeEKA & Santa FE has ordered 50 express 
r cars of 40 tons’ capacity from the General American 
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THE Battrmore & Onio has recently contracted with the 
Chesapeake Iron Works, Baltimore, for the construction and de- 
livery of a 50-ton’ freight-handling gantry crane, for use in its 
Oak street yard, Baltimore, Md. 


Tue Atcuison, TopeKA & SANTA FE has ordered one 63-ft., 
215-ton locomotive transfer table from George B. Nichols & 
Brother. This road has also placed an order for a 36-in. planer, 
two 2,000-lb. steam hammers and one 1,100-lb. steam hammer. 


THE CENTRAL OF NEw Jersey has placed.an order for a 6-ft. 
radial drill. This company also ordered two 4-ft. radial drills 
from Joseph T. Ryerson & Son, Inc., and one 25-ton electric 
gantry crane from the Milwaukee Electric Crane & Manufactur- 
ing Company. 


Shops and Terminals 


WESTERN PaciFic.—This company will construct additions to 
its car and locomotive shops at Sacramento, Cal., at a cost of 
approximately $225,000. 


SouTHERN.—This company will construct a new planing mill at 
Princeton, Ind., and will remodel the old mill and boiler shop at 
that point, at an estimated cost of $275,000. 


ToLEDO TERMINAL.—This company has awarded a contract to 
the Roberts & Schaefer Company, Chicago, for the construction 
of a cinder handling plant at Toledo, Ohio. 


Texas & Paciric.—This company plans the construction of a 
new roundhouse and engine terminal at Dallas, Texas. Land 
for the project has already been purchased. 


Union Paciric.—This company will construct a new six-stall 
roundhouse at Topeka, Kan. This company also plans the con- 
struction of a new machine shop at Topeka. 


Missour1 Paciric.—This company has awarded a contract to 
H. W. Underhill & Co., Wichita, Kan., for the construction of a 
120-ft., one-story enginehouse and repair shop at Wichita, Kan. 


CHESAPEAKE & OunI0.—This company has awarded a contract 
to Joseph E. Nelson & Sons, Chicago, for the construction of a 
30,000 gal. capacity water treating plant at Peach Creek, W. Va. 


Tue Carnecie STEEL Company has awarded a contract to 
the Roberts & Schaefer Company, Chicago, for the construc- 
tion of an electrically operated cinder handling plant at Duquesne, 
Pa. 


DENvER & Rio GRANDE WESTERN.—This company has awarded 
a contract to Battey & Kipp, Inc., Chicago, for construction of 
additions to the shops and enginehouses at Denver, Colo., and Salt 
Lake City, Utah. 


MICHIGAN CENTRAL.—This company has awarded a contract 
to Ellington Miller Company, Chicago, for the construction of an 
extension to its roundhouse at West Detroit, Mich., to cost ap- 
proximately $80,000. 


Fr. WortH & Denver City.—This company will construct tem- 
porary shops at Childress, Tex., to replace buildings recently de- 
stroyed by fire. The location and construction of permanent shops 
will not be considered at this time. 


ATLANTIC Coast LingE.—This company has awarded a contract 
to the Roberts & Schaefer Company, Chicago, for the construc- 
tion of two 500-ton three track, reinforced concrete automatic 
electric locomotive coaling plants, at Florence, S. C., and Rocky 
Mount, N. C. 


Cuicaco & NortH WEsTERN.—This company has awarded a 
contract to the Roberts & Schaefer Company, Chicago, for the 
construction of a 150-ton concrete coaling station at Stambaugh, 
Mich., and one to the Howlett Construction Company, Moline, IIL, 
for the erection of a 250-ton frame coaling station at Belle Plaine, 
Iowa. 


St. Louis-San Francisco.—This company has awarded a con- 
tract to T. S. Leake Construction Company, Chicago, for the 
erection of new shop buildings on Tyler avenue, St. Louis, Mo., 
which include a 20-stall roundhouse, machine shop, car plant and 
two wash-rooms. The improvement is estimated to cost $500,000. 
This company has also awarded contracts to John M. Olsen, of 
Springfield, Mo., for the construction of shop buildings at East 
Thomas, Ala.; terminal facilities at East Thomas, Ala.; and shop 
buildings at Enid, Okla. 














PERSONAL MENTION 








General 


M. A. SmitH has been appointed assistant superintendent of 
motive power of the Pittsburgh & Lake Erie with headquarters 
at McKees Rocks, Pa., succeeding D. J. Redding, promoted. 


C. tee PETERS, road foreman on the Chicago, Burlington & 
Quincy, with headquarters at Lincoln, Neb., and H. B. Wells 


have been appointed fuel supervisors, with headquarters at Chi- 
cago. 


D. J. Reppinc has been appointed superintendent of motive 
power of the Pittsburgh & Lake Erie, with headquarters at 
Pittsburgh, Pa. in charge of the motive power department, 
succeeding L. H. Turner, assigned to other duties. 


S. ZwicHT, mechanical superintendent of the Northern Pa- 
cific lines east of Paradise, Mont., with headquarters at St. 
Paul, Minn., has been promoted to acting general mechanical 
superintendent, with the same headquarters, succeeding H. M. 
Curry, who has been granted leave of absence. T. J. Cutler, 
general master mechanic of the lines, from Mandan, N. D., to 
Paradise, Mont., with headquarters at Livingston, Mont., has 
been promoted to acting mechanical superintendent of the lines 
east of Paradise, with headquarters at St. Paul, Minn., succeed- 
ing Mr. Zwight. 


The following appointments have been made in the fuel de- 
partment of the Boston & Maine: W. E. Smatt, chief fuel 
inspector; A. J. WHELAN, inspector fuel service; W. F. MAHER, 
inspector fuel service; J. J. ToBrn, inspector fuel service; W. E. 
CuaAseE, chief fuel supervisor; J. E. Barser, fuel supervisor, 
Portland division; J. R. Annis, fuel supervisor, Portland di- 
vision; N. L. Wiccan, Jr., fuel supervisor, Interdivision runs; 
C. C. McCutcHeon, fuel supervisor, covering all Southern di- 
vision, except north of Concord; J. L. Emery, fuel supervisor, 
Fitchburg division; F. J. McSuHatiey, fuel supervisor, Berk- 
shire division; W. E. Corsy, fuel supervisor, W. N. & P. di- 
vision; W. G. Gray, fuel supervisor, White Mts. and Passumpsic 
division; THomas ‘BELL, fuel supervisor, Connecticut river di- 
vision, and Southern division, north of Concord. 


PauLt W. KIEFER, whose appointment as assistant engineer of 
rolling stock of the New York Central was announced in the 
April issue of the Railway Mechanical Engineer, was born at 
Delaware, Ohio, on February 13, 1888. He studied engineering at 
the Central Institute, Cleveland, Ohio, and entered the employ of 
the Lake Shore & Michigan Southern, now part of the New York 
Central, on December 15, 1904. After serving as machinist ap- 
prentice, piecework inspector, machinist, locomotive construction 
inspector, foreman locomotive construction inspector and drafts- 
man, he was appointed locomotive designer in the equipment 
engineering department (locomotive). While in this department 
he also served as leading draftsman and traveling inspector, later 
being placed in charge of the dynamometer car on locomotive 
capacity and tonnage rating tests. He then became chief drafts- 
man and on July 16, 1920, he was appointed assistant engineer in 
the equipment engineering department (car). For the past 10 
years Mr. Kiefer has made a special study of locomotive and car 
designs. 


O. S. Jackson has been appointed superintendent of motive 
power and machinery of the Union Pacific, with headquarters 
at Omaha, Neb., succeeding C. E. Fuller, who has resigned. 
Mr. Jackson entered railway service in 1889 in the mechanical 
department of the Erie at Huntington, Ind. From 1897 to 1905 
he served in the mechanical department of the Cleveland, Cin- 
cinnati, Chicago & St. Louis, being appointed general foreman 
on the Chicago, Indianapolis & Louisville during the latter year. 
He was promoted to master mechanic in 1909, and in 1913 was 
appointed superintendent of motive power of the Chicago, Terre 
Haute & Southeastern, with headquarters at Terre Haute, Ind. 
A year later he was promoted to general superintendent in 
charge of the mechanical and transportation departments, with 
the same headquarters. Mr. Jackson was appointed assistant 
superintendent of motive power and machinery of the Union Pa- 
cific, with headquarters at Omaha, Neb., in September, 1921, 
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which position he held at the time of his recent 


L ( Promotion to 
superintendent of motive power and machinery. 


Hucu Pattison, who during the past two years 
employed by the Illinois Central in connection with the e 
tion of that road, has been appointed engineer of electric traction 
of the Virginian Railway. Mr. Pattison graduated from th 
Johns Hopkins University as an electrical engineer in 1892 The 
first work that he did upon leaving college was the , 
installation of electrical apparatus on naval vessels at the Navy 
Yard in Norfolk, Va. At this place he held the position of fore- 
man. He became assistant engineer with Sprague, Duncan & 
Hutchinson, consulting engineers of Baltimore, in 1293. Shortly 
afterward he became associated as engineering assistant with 
Frank J. Sprague, vice-president and technical director of the 
Sprague Electric Company in New York. This association con- 
tinued until 1903, during which time Mr. Pattison assisted in 
equipping and operating multiple unit control on the Boston Ele- 
vated and Brooklyn railroads. In 1905, Mr. Pattison joined the 
Westinghouse, Church, Kerr Company as an engineer, and from 
that time until 1911, during the electrification of the Pennsylvania 
tunnel into New York, Mr. Pattison was assistant engineer of 
electric traction for George Gibbs, consulting engineer. A little 
later he had charge of the electrification of the West Jersey & 
Seashore Railroad, from Camden to Atlantic City. An expeti- 
mental single phase electric railway on the Long Island Railroad 
was also built by him and numerous locomotive tests on the West 
Jersey & Seashore Railroad were carried out under his super- 
vision. Mr. Pattison was appointed engineer in charge of the 
Chicago Association of Commerce Committee in the study of 
smoke abatement and the electrification of terminal railroads in 
Chicago in 1911. After completing his work in Chicago, he was 
retained by the Westinghouse Electric & Manufacturing Company 
and was engaged in making special engineering studies under the 
direction of F. H. Shepard. He resigned this position when he 
entered the employ of the Illinois Central. 
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Master Mechanics and Road Foremen 


O. G. McPuHatm, formerly master mechanic of the Atlanta, 
Birmingham & Atlantic at Atlanta, Ga. has been appointed 
taster mechanic of the Cumberland & Manchester, with head- 
quarters at Barbourville, Ky. 


J. MatTuHEson has been appointed acting master mechanic of 
the Seattle division of the Northern Pacific with headquarters 
at Seattle, Wash., succeeding B. P. Johnson who has _ been 
assigned to other duties. 


M. J. McGraw has been appoimted master mechanic of the 
Seaboard Air Line with headquarters at Jacksonville, Fla., suc- 
ceeding H. Y. Harris, assigned to other duties. 


G. V. McGurncu has been appointed master mechanic of the 
Michigan Central, with headquarters at Bay City, Mich., suc- 
ceeding J. O. Goodwin, deceased. Mr. McGlinch has_hereto- 
fore served as road foreman of engines. 


B. P. JoHNson, master mechanic of the Northern Pacific, with 
headquarters at Seattle, Wash., has been promoted to acting 
general master mechanic of the lines from Mandan to Paradise, 
with headquarters at Livingston, Mont., succeeding Mr. Cutler. 


Car Department 


SamueL Lynn has been appointed master car builder of the 
Pittsburgh & Lake Erie, with headquarters at McKees Rocks, Pa: 


J. T. Sr. Cram has been appointed acting engineer of caf 
construction of the Atchison, Topeka & Santa Fe, with yoo 
quarters at Chicago, succeeding E. Posson, who has been grante 
leave of absence for six months. 


Obituary : 


JosepH O. Goopwin, master mechanic of ‘the Michigan “ 
tral, with headquarters at Bay City, Mich., died recently @ 
his home. Mr. Goodwin was born in 1871 and entered the 
service of the company in 1887 as a locomotive fireman. ” 
sequently he was promoted to engineman and in 1914 pate? 
pointed road foreman of engines, receiving his appointmen 
master mechanic in 1919. 
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